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Description 
Technical Field 

[0001] This invention concerns in general fuel cells 
formed by aligning fluid flow plates and other compo- 
nents to form a fuel cell stack assembly. In particular, 
this invention provides an improved fuel cell stack as- 
sembly having multiple integrated fuel cell sub-stacks. 
While the invention can be applied to various appara- 
tuses involving, e.g., stacked fluid flow plates, it is par- 
ticularly pertinent to fuel cells using Proton Exchange 
Membrane technology. 

Background of the Invention 

[0002] A proton exchange membrane (PEM) fuel cell 
converts the chemical energy of fuels and oxidants di- 
rectly into electrical energy. PEM fuel cells offer many 
advantages over conventional means of generating 
electrical energy. For example: they operate at relatively 
low temperatures and therefore require little or no war- 
mup time; they are clean (their exhaust is typically water 
and air); they are efficient; and the typical sources of 
fuel/oxidant (hydrogen, air/oxygen) are in abundant 
supply. 

[0003] The centerpiece of a typical PEM-type fuel cell 
is a solid polymer electrolyte (the PEM) that permits the 
passage of protons (i.e., H + ions) from the anode side 
of the fuel cell to the cathode side of the fuel cell while 
preventing passage therethrough of reactant fluids (e. 
g., hydrogen and air/oxygen gases). 
[0004] Fig. 1 depicts a conventional PEM-type fuel 
cell. A reaction on the anode side of the PEM produces 
protons (H + ) and electrons. The protons pass through 
the membrane to the cathode side, while the electrons 
travel to the cathode side of the membrane through an 
external electrical conductor. On the cathode side, the 
protons and electrons react with oxygen gas to produce 
water. The external electron flow from the anode to the 
cathode is the electrical energy created by the fuel cell 
reaction that can be used to supply electricity to a load. 
[0005] More specifically, as depicted in Fig. 1, the 
PEM fuel cell 100 comprises an anode-side fluid flow 
plate 102 for the flow of hydrogen, an anode area 104, 
a proton exchange membrane 1 06, a cathode area 1 08, 
and a cathode-side fluid flow plate 110 for the flow of 
oxygen or air containing oxygen. Areas 104 and 108 
conventionally include a gas diffusion means (not 
shown). Hydrogen gas introduced from a hydrogen 
manifold 11 2 at the anode-side fluid flow plate 1 02 trav- 
els along a fluid flow channel 124 in the anode-side flow 
plate 102, and also diffuses in a direction perpendicular 
to the flow channel towards the anode area 1 04. in the 
anode area 104, the hydrogen gas is oxidized to form 
hydrogen nuclei (H + ions or protons) and electrons. The 
H + ions travel through the proton exchange membrane 
1 06 to the cathode area 1 08, but the hydrogen gas itself 



does not penetrate the proton exchange membrane 
106. 

[0006] The electrons formed by the above-mentioned 
reaction are conducted from the anode area 1 04 to the 

5 anode-side fluid flow plate 102, to conductive collector 
plate(s) 114. Electrons flow from the collector plate(s) 
114 through an external electrical conductor 116 to a 
load 118, and from the load to the cathode side of the 
fuel cell. At the cathode side, oxygen gas, either in pure 

10 form or as a component of air, is introduced to a channel 
120 on a cathode-side fluid flow plate 110 from an oxy- 
gen manifold 122. The oxygen reacts with the protons 
(H+) coming through the membrane 106, and the elec- 
trons coming from the external conductor, to form water. 

15 [0007] In the PEM cell, the two chemical reactions 
are: 

H 2 -> 2H + + 2 e" (anode-side), 

20 

and 

0 2 + 4H + + 4 e" ~> 2H 2 0(cathode-side). 

25 

[0008] Each fuel cell typically delivers a relatively 
small voltage, on the order of 0.4 to 0.9 volts. In order 
to achieve higher voltage, fuel cells are often disposed 
as multiple layers connected in series within a fuel cell 
30 stack (described further herein). 

[0009] Increasingly, PEM fuel cell research activity is 
concentrating on ever smaller stacks (for example, 1-5 
kW). However, there is a parallel need to maintain high 
stack voltage, to provide higher electrical power condi- 
35 tioning efficiency, while continuing to reduce stack costs 
(for example, by minimizing the number of plates and 
joints within the stack). To meet these conflicting needs, 
new fluid flow plate and fuel cell stack designs are re- 
quired. 

40 

Disclosure of the Invention 

[0010] Briefly described, this invention comprises in 
one aspect a fluid flow plate assembly for a fuel cell. The 
45 fluid flow plate assembly includes a fluid flow plate hav- 
ing at least one flow channel, and a manifold hole whose 
perimeter constitutes a section of a manifold of the fuel 
cell. The fluid flow plate is divided into multiple fluid flow 
sub-plates, each fluid flow sub-plate is electrically insu- 
50 lated from all other fluid flow sub-plates of the plate as- 
sembly. The at least one flow channel intersects the 
manifold hole for communicating fluid either to or from 
at least one fluid flow sub-plate of the multiple fluid flow 
sub-plates of the fluid flow plate. As an enhanced em- 
55 bodiment, the fuel cell comprises a PEM-type fuel cell 
stack and each fluid flow sub-plate comprises a sepa- 
rate conductive member within the fluid flow plate. 
[0011] In another aspect, the invention comprises a 
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fuel cell assembly which includes multiple fuel cell sub- 
stacks disposed in parallel and having multiple layers. 
At least some layers of the multiple layers comprise 
shared layers between the fuel cell sub-stacks. One 
shared layer is a fluid flow plate assembly which in- 5 
eludes a fluid flow plate having at least one flow channel, 
and a manifold hole whose perimeter constitutes a sec- 
tion of a manifold of the fuel cell. The fluid flow plate is 
divided into multiple fluid flow sub-plates, each fluid flow 
sub-plate being electrically insulated from all other fluid 10 
flow sub-plates of the plate assembly. The at least one 
flow channel intersects the manifold hole for communi- 
cating fluid either to or from at least one fluid flow sub- 
plate of the multiple sub-plates in the plate assembly. 
[0012] In a further aspect, the invention comprises a is 
membrane electrode assembly (MEA) for a PEM-type 
fuel cell stack. The membrane electrode assembly in- 
cludes a solid electrolyte layer having two main surfaces 
and multiple regions of catalyst applied to each main 
surface of the electrolyte layer. The PEM-type fuel cell 20 
stack comprises multiple fuel cell sub-stacks disposed 
in parallel, and the MEA is designed to be shared by the 
multiple parallel fuel cell sub-stacks. When shared, at 
least some catalyst regions on the main surfaces of the 
solid electrolyte layer align to different fuel cell sub- 25 
stacks of the multiple fuel cell sub-stacks comprising the 
PEM-type fuel cell stack. 

[0013] In still another aspect, the invention encom- 
passes a fuel cell assembly having multiple fuel cell sub- 
stacks disposed in parallel, with each fuel cell sub-stack 30 
comprising a PEM-type fuel cell. The multiple parallel 
fuel cell sub-stacks comprise multiple layers and at least 
some layers of the multiple layers are shared between 
fuel cell sub-stacks. One shared layer comprises a 
membrane electrode assembly (MEA) which includes a 35 
solid electrolyte layer having two main surfaces and 
multiple regions of catalyst applied to each main surface 
of the electrolyte layer. At least some catalyst regions 
on the main surfaces of the solid electrolyte layer align 
with and comprise part of different fuel cell sub-stacks 40 
of the multiple parallel fuel cell sub-stacks so that the 
MEA is shared between at least two fuel cell sub-stacks 
in the fuel cell assembly. 

[001 4] In yet another aspect, the invention comprises 
a PEM-type fuel cell stack which includes multiple layers 45 
disposed between a first end plate and a second end 
plate. The multiple layers define multiple parallel fuel cell 
sub-stacks. At least some layers of the multiple layers 
are shared by at least two sub-stacks of the multiple par- 
allel sub-stacks. In addition, the shared layers each con- 50 
tain a manifold hole whose perimeter constitutes a sec- 
tion of a fluid manifold of the PEM-type fuel cell stack. 
The fluid manifold is disposed in the interior of the PEM- 
type fuel cell stack intermediate the multiple parallel fuel 
cell sub-stacks and the manifold hole is disposed be- 55 
tween the at least two sub-stacks sharing the layer. As 
an enhancement, the shared layers can comprise 
shared fluid flow plate assemblies and/or shared mem- 



4 

brane electrode assemblies as summarized above. 
[0015] To restate, this invention presents various nov- 
el fluid flow plate and membrane electrode assemblies 
for a fuel cell stack having multiple fuel cell sub-stacks 
disposed in parallel. The structures described allow/ 
comprise a smaller overall stack size without sacrificing 
stack voltage and reduce stack costs by minimizing the 
number of plates and other layers in the stack. A full size 
flow plate assembly in accordance with this invention is 
designed with a plurality of fluid flow sub-plates, each 
of which will comprise part of one sub-stack of the mul- 
tiple sub-stacks comprising the fuel cell stack. The elec- 
trically conductive, fluid flow sub-plates are electrically 
insulated laterally from each other and the sub-stacks 
are electrically connected in series, parallel, or a com- 
bination thereof, within the main fuel cell stack to provide 
a higher output voltage. A four sub-stack embodiment 
is described in detail herein, but the concepts presented 
apply/comprise any fuel cell stack having two or more 
sub-stacks. 

[0016] In accordance with this invention, manifolding 
and bolting can reside between the multiple sub-stacks 
in the middle of the fuel cell stack. By including bolts 
within the middle of the fuel cell assembly, clamping 
pressure is better distributed and end plate deflection is 
minimized. Using an adhesive between various plates 
within the fuel cell assembly can further reduce the re- 
quirements for bolting. In addition, in another aspect, a 
single membrane electrode assembly (MEA) is prefer- 
ably shared by PEM-type fuel cells in different sub- 
stacks of a PEM-type fuel cell assembly, with different 
voltage potentials existing across the membrane re- 
gions aligned to different sub-stacks of the assembly. 
The MEA is fabricated in a configuration that optimizes 
material usage. 

Brief Description of the Drawings 

[0017] The above-described objects, advantages and 
features of the present invention, as well as others, will 
be more readily understood from the following detailed 
description of certain preferred embodiments of the in- 
vention, when considered in conjunction with the ac- 
companying drawings in which: 

Fig, 1 is a sectional, elevational view of a PEM fuel 
cell, for which a fluid flow plate assembly in accord- 
ance with the present invention can be used; 

Fig. 2 is a sectional, elevational view of one embod- 
iment of a fuel cell assembly to incorporate the fluid 
flow plate assembly, membrane electrode assem- 
bly and parallel sub-stack concepts of the present 
invention; 

Fig. 3 is an isometric view of the fuel cell assembly 
embodiment of Fig. 2; 
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Fig. 4 is an exploded elevational view of one em- 
bodiment of a fuel cell assembly in accordance with 
the present invention having multiple parallel fuel 
cell sub-stacks with shared flow plates and shared 
ME A layers; 

Fig. 5 is a partially exploded plan view of the fuel 
cell assembly embodiment of Fig. 4; 

Fig. 6 is an enlarged plan view of the fluid flow plate 
assembly of Figs. 4 & 5, showing multiple electri- 
cally conductive, fluid flow sub-plates 420 in accord- 
ance with one aspect of the present invention; 

Fig. 7 is a representation of end plate 302 of Fig. 
4, showing the current collector plates 310 at one 
end of each sub-stack of the fuel cell assembly, as 
well as series electrical connection of two of the 
sub-stacks; 

Fig. 8 is a representation of end plate 304 of Fig. 
4, showing the collector plates at the opposite end 
of each sub-stack of the fuel cell assembly, as well 
as series electrical connection of two different pairs 
of sub-stacks; 

Fig. 9 is a schematic of the series electrical connec- 
tion of the four sub-stacks of Figs. 4-8 for a fuel cell 
assembly in accordance with the present invention; 

Fig. 10 is a plan view of an alternate embodiment 
of a fluid flow plate assembly in accordance with the 
present invention (again for a four sub-stack exam- 
ple) in which air/oxygen is exhausted directly to the 
ambient environment; and 

Fig. 11 is a plan view of still another embodiment 
of a fluid flow plate assembly in accordance with the 
present invention wherein three electrically conduc- 
tive, fluid flow sub-plates 1 1 04 are defined within the 
plate assembly, which also employs a single, open- 
face fluid flow channel for providing fluid to each of 
the three sub-plates. 

Best Mode For Carrying Out The Invention 

[001 8] Generally stated, this invention comprises a fu- 
el cell assembly having various novel features, including 
provision of multiple "integrated" fuel cell sub-stacks in 
parallel within a PEM-type assembly so that the sub- 
stacks share certain fuel cell layers. For example, a 
shared fluid flow plate assembly is provided wherein the 
plate is divided into multiple fluid flow sub-plates, each 
of which is electrically conductive and insulated from the 
other sub-plates in the plate assembly. The sub-plates 
each align with and comprise part of a respective sub- 
stack of the fuel cell assembly. 
[001 9] Compaction of the fuel cell assembly is further 



achieved by providing fluid manifolds in the middle of 
the assembly between the sub-stacks, as well as by pro- 
viding one or more bolts or other structural members in 
the middle of the assembly to better distribute a desired 

s clamping force. Further features of this invention include 
the sharing of an electrolyte layer among multiple sub- 
stacks within the fuel cell assembly, with different re- 
gions of the electrolyte comprising parts of different sub- 
stacks. These different regions of the electrolyte may 

10 also have different applied voltage potentials. Non-con- 
ductive and conductive adhesives can be used within 
the fuel cell assembly as substitutes for gaskets and to 
reduce the clamping force conventionally applied be- 
tween end plates of a fuel cell assembly. 

15 [0020] The above-noted features of the present in- 
vention, as well as others, are described below with ref- 
erence to a PEM-type fuel cell assembly embodiment 
having four parallel fluid flow sub-stacks. Those skilled 
in the art will recognize, however, that the novel features 

20 described herein can be applied to any fuel cell stack 
having two or more parallel disposed sub-stacks. Fur- 
ther, although the concepts presented are preferably 
employed within a PEM-type fuel cell assembly, many 
features are applicable to other types of electrochemical 

25 fuel cells. 

[0021] Figs. 2 & 3 depict the basic structure of a fuel 
cell assembly to incorporate features in accordance with 
the principles of this invention. This fuel cell assembly 
(or stack), generally denoted 200, includes end plates 

30 202 & 204, insulation layers 206 & 208, and current col- 
lector/conductor plates 21 0 & 212 at respective ends. A 
plurality of series connected fuel cells 214 are disposed 
in stacked relation between the end plates. Convention- 
ally, this plurality of fuel cells 214 might comprise a plu- 

35 rality of series connected PEM-type fuel cells 1 00 such 
as depicted in Fig. 1. 

[0022] The individual layers 21 8 of the series connect- 
ed fuel cells comprising stack 200 include aligned open- 
ings which form fluid manifolds 220 for supplying fluids 

40 to, removing fluids from, and otherwise communicating 
and/or servicing fluids to the plurality of fuel cells of the 
stack. Structural members or bolts 21 6 are employed to 
impart a desired compressive force to the layers of fuel 
cells. As one example, the layers of fuel cells may have 

45 applied compressive forces equivalent to approximately 
200 to 400 pounds per square inch. 
[0023] One example of a fuel cell assembly pursuant 
to the present invention is depicted in Figs. 4-9. In this 
embodiment, four sub-stacks of PEM-type fuel cells are 

50 disposed in parallel between two end plates. 

[0024] An exploded, elevational view of the fuel cell 
assembly (or stack), denoted 300, is shown in Fig. 4. 
Assembly 300 includes a plurality of active layers posi- 
tioned between a first end plate 302 and a second end 

55 plate 304. End plates 302 & 304 include recesses 306 
& 308, respectively, for receiving collector plates 310 
disposed at each end of the four sub-stacks 320. Alter- 
natively, end plates 302 & 304 could be constructed in 
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accordance with the teachings of a copending, com- 
monly assigned United States Patent Application enti- 
tled "Current Conducting End Plate of Fuel Cell Assem- 
bly," serial no. 08/884,452, the entirety of which is here- 
by incorporated herein by reference. 
[0025] Adjacent to each collection plate 31 0 is (for ex- 
ample) a composite, monopolar fluid flow plate assem- 
bly 330 configured as a shared layer in accordance with 
the present invention. Alternatively, plate 330 could 
comprise a cooling plate or an integrated cooling and 
fluid flow plate. Individual anode or cathode gas diffu- 
sion layers 332, 332' within each sub-stack 320 of the 
fuel cell assembly 300 sandwich a shared membrane or 
solid electrolyte assembly (MEA) 334. A composite, bi- 
polar fluid flow plate assembly 340 configured as a 
shared layer in accordance with the present invention 
completes stack 300. The center layers, between the 
center lines of the ME As 334, comprise a repeating fuel 
cell unit 342 within stack 300. For example, the fuel cell 
assembly may comprise two fuel cell units 342 to over 
one hundred such fuel cell units 342 compressed to- 
gether in series within the stack to define the multiple 
parallel sub-stacks in accordance with this invention. 
[0026] Figs. 4 & 5 also depict structural members or 
bolts 360 at the periphery of the stack, as well as inter- 
mediate the sub-stacks to better distribute the compres- 
sive forces applied to the assembly via end plates 302 
& 304. In this embodiment, fluid manifold couplings 370 
are shown at the periphery of end plate 302. As noted 
above, however, one or more fluid manifolds could also 
be disposed within the fuel cell assembly intermediate 
the sub-stacks. 

[0027] One embodiment of a fluid flow plate 400 in ac- 
cordance with the present invention is shown in Figs. 5 
& 6. This fluid flow plate 400 may be a bipolar plate, 
monopolar plate, combined monopolar plate (e.g., an- 
ode cooler or cathode cooler), or cooling plate. As a spe- 
cific example, plate 400 is assumed to comprise a bipo- 
lar fluid flow plate having a first main surface 402 with a 
main flow channel 404 thereon, and a second main sur- 
face (not shown) with a similar type main flow channel 
404' (shown in phantom) thereon. 
[0028] Fluid flow plate 400 comprises a non-conduc- 
tive material or region 410 and electrically conductive 
members or flow fields 420, each of which will comprise 
one layer in a respective sub-stack (320) of the fuel cell 
assembly. Each conductive flow field 420 comprises a 
sub-plate that is electrically insulated from the other 
sub-plates of plate assembly 400. Channel 404 inlets/ 
ports 406 and outlets/ports 408 are in fluid communica- 
tion with manifolds 430 & 430', respectively, for provid- 
ing/removing fluid to/from the fluid flow sub-plates 420 
in parallel. As an alternative to the single reactant inlet 
manifold and single reactant outlet manifold depicted, a 
dedicated reactant inlet and outlet, or multiple reactant 
inlets and outlets, could be provided for one or more 
open-face fluid channel(s) on each sub-plate 420 of 
each main surface of plate assembly 400. A detailed de- 



scription of the construction of fluid flow plate assembly 
400 including various alternative embodiments is pro- 
vided in the above- incorporated patent application enti- 
tled "Easily-Formable Fuel Cell Assembly Fluid Flow 
5 Plate Having Conductivity And Increased Non-Conduc- 
tive Material." 

[0029] Briefly summarized, non-conductive region 
41 0 of plate assembly 400 can include a plurality of sem- 
icircular or turning fluid channels 41 2 for communicating 

10 fluid between adjacent parallel channels 41 4 of the con- 
ductive sub-plates 420. Region 410 can also include 
multiple openings 440 disbursed throughout for accom- 
modating structural members or bolts used in clamping 
the fuel cell assembly together. Further, region 41 0 may 

15 support one or more coolant flow channels 450 in fluid 
communication with appropriate coolant manifolds 452. 
[0030] Conceptually, significant features of this inven- 
tion include the isolation of the electrically conductive 
sub-plates and the integration of multiple sub-plates on- 

20 to a single fluid flow plate assembly for inclusion in a 
PEM-type fuel cell assembly. Further, within such an as- 
sembly, the inclusion of bolts and/or manifolds in the in- 
terior portion of the plate, for example, through non-con- 
ductive region 410, can provide practical commercial 

25 advantages. By appropriately spacing the sub-plates 
420, cooling can also be integrated into the plate, i.e., 
assuming that the sub-plates themselves communicate 
reactant/product to the different sub-stacks of the fuel 
cell assembly. Alternatively, flow channels 406 & 408 

30 could themselves communicate coolant, humidification, 
or other product to the sub-stacks within the assembly. 
As noted, plate assembly 400 might comprise a bipolar 
plate, monopolar plate, combined monopolar plate, or 
cooling plate. Further, the number and configuration of 

35 the conductive sub-plates 420 can vary (see e.g. Fig. 
11) to coincide with the number and location of parallel 
sub-stacks employed within the fuel cell assembly con- 
structed in accordance with the present invention. 
[0031] Returning to Fig. 5, a fuel cell unit 342' in ac- 

40 cordance with this invention comprises multiple fuel cell 
units disposed in parallel and electrically isolated from 
each other laterally. These multiple fuel cell units are 
stacked within the fuel cell assembly and define laterally 
the multiple parallel sub-stacks of fuel cells. These par- 

45 allel sub-stacks of fuel cells share certain layers of the 
fuel cell units in accordance with this invention. Further, 
the multiple parallel sub-stacks are electrically series 
connected through, e.g., bus bars in the end plates of 
the fuel cell assembly. 

so [0032] Each fuel cell unit 342' includes a membrane 
or solid electrolyte assembly 503 having anode and 
cathode catalysts 504 in alternating regions aligned to 
different ones of the parallel implemented sub-stacks. 
Preferably, solid electrolyte 502 is a solid polymer elec- 

55 trolyte made using a polymer such as that manufactured 
by E.I. DuPont de Nemours Company, and sold under 
the trademark NAFION®. Further, an active electrolyte 
such as a sulfonic acid group might be employed within 
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the polymer. In another example, the solid polymer elec- 
trolyte might be formed of a material manufactured by 
W.L. Gore & Associates (Elkton, Maryland) and sold un- 
der the trademark GORE-SELECT®. Catalysts 504 (for 
example, platinum) facilitate chemical reactions at the 5 
anode and cathode sides of the solid polymer electro- 
lyte. The electrolyte and catalyst regions can be referred 
to as a "membrane electrode assembly" (MEA) 503. 
[0033] MEA 503 is sandwiched between individual 
anode and cathode gas diffusion layers (GDLs) 510 of 
the separate sub-stacks, with the anode and cathode of 
a given fuel cell sub-stack being on opposite sides of 
MEA 503. GDLs 51 0 can be formed with a resilient and 
conductive material such as carbon fabric or carbon fib- 
er paper. In one embodiment of a gas diffusion layer, 
porous carbon cloth or paper is infused with a slurry of 
carbon black and sintered with TEFLON® material. The 
anode and cathode GDLs serve as electrochemical con- 
ductors between catalyzed sites 504 on the solid poly- 
mer electrolyte 502, with the fuel (e.g., hydrogen) and 
oxidant (e.g., air/oxygen) flowing in anode and cathode 
flow channels in sub-plates 420 at each end of the fuel 
cell unit 342" of Fig. 5. Further, the GDLs also present 
to the surfaces of the MEA a combination of microscopic 
porosity and macroscopic porosity. Microscopic porosity 
allows reactant gas molecules to pass generally longi- 
tudinally from the sub-plate 420 flow channels to the sur- 
face of the MEA. Macroscopic porosity allows product 
water formed at the cathode surface of the MEA to be 
removed by flowing generally longitudinally into the 
cathode flow channels, to prevent flooding of the cata- 
lyst particles. 

[0034] Figs. 7-9 depict one embodiment of the 
present invention for electrical connection of the parallel 
disposed fuel cell sub-stacks in the fuel cell assembly 
of Figs. 4-6. In Fig. 7, a simplified end plate 302 is 
shown along with embedded collector plates 310, which 
conduct current at one end of the respective sub-stacks. 
Electrical connections 702 & 704 are made to the fuel 
cell assembly, e.g., for driving a load (not shown). Fig. 
8 depicts the opposite end plate 304 wherein collector 
plates 310 are again imbedded for conducting current 
at the opposite ends of the sub-stacks. In the example 
of Figs. 7, 8 & 9, the parallel fuel cell sub-stacks of the 
fuel cell assembly are electrically series connected via 
bus bars 71 0, 71 2 & 71 4. By way of example, bus bars 
710 & 712 are shown imbedded within end plate 304, 
while bar 714 is imbedded within end plate 302. Fig. 9 
presents a schematic of this electrical interconnection 
of the fuel cell sub-stacks 320 of the assembly. 
[0035] Also shown in Figs. 7 & 8 are manifold open- 
ings 800 for aligning to fluid manifolds provided interme- 
diate the fuel cell sub-stacks in accordance with the 
present invention. Further, by way of example, opening 
812 may be provided to accommodate a structural 
member, again for better distribution of compressive 
force within the fuel cell assembly. Those, skilled in the 
art will recognize, however, that various numbers and 



positions of manifold and bolt openings intermediate the 
fuel cell sub-stacks can be envisioned pursuant to this 
invention. 

[0036] Fig. 10 presents an alternate embodiment of 
a fluid flow plate assembly 1 000 in accordance with this 
invention. This assembly includes multiple fluid flow 
sub-plates 1 002 which are in alignment with and form a 
portion of respective fuel cell sub-stacks of the fuel cell 
assembly as described above. Each fluid flow sub-plate 
1002 is electrically isolated by non-conductive region 
1004. In this embodiment, a PEM fuel cell assembly is 
assumed and openings 1010 are provided in plate as- 
sembly 1000. These openings have perimeters which 
form sections of a hydrogen inlet manifold that provides 
hydrogen fluid to the fluid flow sub-plates 1002. Outlet 
manifolds would align to openings 1020. Air/oxygen 
manifolds align to openings 1030, which are also pro- 
vided intermediate the fluid flow sub-plates 1002. 
[0037] In this embodiment, the fuel cell assembly is 
configured as an atmospheric pressure stack wherein 
air is supplied through the manifolds to the cathode flow 
fields of each of the four parallel sub-stacks, and then 
exhausted directly into the atmosphere. Thus, each fuel 
flow sub-plate is arranged so that an edge of the cathode 
flow field extends near an outer edge of the fluid flow 
plate assembly to facilitate exhausting of the air to the 
atmosphere. Again, the particular location, number and 
configuration of the air/oxygen manifolds, as well as the 
inlet/return manifolds for the hydrogen fuel can be varied 
as desired. 

[0038] Fig. 1 1 presents still another embodiment of a 
fluid flow plate assembly 1100 in accordance with the 
present invention. This plate assembly 1100 includes 
non-conductive region 1 1 02 and multiple conductive re- 
gions 1104. Each conductive region 1104 comprises a 
fluid flow sub-plate which is electrically isolated from its 
adjacent sub-plate(s) by non-conductive material 1102. 
Inlet and outlet manifolds provide fluid to a single flow 
channel 1106 extending through and defining the multi- 
ple fluid flow fields of the sub-plates. The single flow 
channel includes multiple parallel channels within each 
conductive sub-plate and fluid passages within region 
1 1 02 interconnecting the channels of the three fluid flow 
sub-plates. 

[0039] Those skilled in the art will note from the above 
discussion that this invention provides fluid flow plate 
and membrane electrode assemblies for a fuel cell stack 
having multiple parallel fuel cell sub-stacks. The struc- 
tures presented allow/comprise a smaller overall stack 
size without sacrificing stack voltage and reduce stack 
costs by minimizing the number of plates and other lay- 
ers of the stack. A full size flow plate assembly in ac- 
cordance with this invention is designed with a plurality 
of fluid flow sub-plates, each of which will comprise part 
of one sub-stack of the parallel sub-stacks comprising 
the fuel cell assembly. The conductive fluid flow sub- 
plates are electrically insulated laterally from each other 
and are electrically connected in series within the main 
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fuel cell stack to provide a higher output voltage. A four 
sub-stack embodiment is described, but the concepts 
presented apply to any electrochemical fuel cell stack 
having two or more sub-stacks. 
[0040] In accordance with this invention, manifolding 
and bolting can reside between the multiple sub-stacks. 
By including bolts within the middle of the fuel cell as- 
sembly, clamping pressure is better distributed and end 
plate deflection is minimized. Further, in another aspect, 
a single membrane electrode assembly (MEA) is pref- 
erably shared by PEM-type fuel cells in different sub- 
stacks of a PEM-type fuel cell assembly. The MEA can 
have different voltage potentials existing across the 
membrane regions aligned to different sub-stacks of the 
assembly. The MEA is fabricated in a configuration that 
optimizes material usage. 

[0041] While the invention has been described in de- 
tail herein in accordance with certain preferred embod- 
iments thereof, many modifications and changes therein 
may be effected by those skilled in the art. For example, 
non-conductive adhesive can be used between the non- 
conductive material of each fluid flow plate assembly 
and adjacent membrane electrode assembly in the fuel 
cell stack, while conductive adhesive can be disposed 
between the conductive sub-plates of the fluid flow plate 
assembly and corresponding regions of catalyst on the 
adjacent membrane electrode assembly in the fuel cell 
stack. Using an adhesive between various plates within 
the fuel cell assembly can further reduce the require- 
ments for bolting. Accordingly, it is intended by the ap- 
pended claims to cover all such modifications and 
changes as fall within the scope of the invention. 



Claims 

1 . A fluid flow plate assembly for a fuel cell comprising 
a fluid flow plate (400) having at least one flow chan- 
nel (404) wherein: 

said fluid flow plate is divided into multiple fluid 
flow sub-plates (420), each fluid flow sub-plate 
being electrically insulated from other fluid flow 
sub-plates of said multiple fluid flow sub-plates; 
said at least one flow channel communicating 
fluid either to or from at least one fluid flow sub- 
plate of said multiple fluid flow sub-plates of 
said fluid flow plate; and characterized in that: 

said fluid flow plate (400) further comprises 
at least one coolant channel (450) interme- 
diate said multiple fluid flow sub-plates for 
communicating coolant through said fluid 
flow plate. 

2. The fluid flow plate assembly of claim 1 , wherein 
said fluid flow plate (400) comprises a non-conduc- 
tive material (410) with multiple conductive mem- 
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bers disposed therein, each fluid flow sub-plate 
(420) comprising a different one of said multiple 
conductive members, and wherein said non-con- 
ductive material electrically isolates each conduc- 
5 tive memberfrom other conductive members of said 
multiple conductive members. 

3. The fluid flow plate assembly of claim 2, wherein 
said at least one flow channel (404) resides partially 

10 within said non-conductive material (410) and par- 
tially within at least one conductive member of said 
multiple conductive members. 

4. The fluid flow plate assembly of claim 3, wherein 
15 said at least one flow channel (404) comprises mul- 
tiple flow channels, each flow channel of said mul- 
tiple flow channels residing partially within said non- 
conductive material (410) and partially within a dif- 
ferent conductive member of said multiple conduc- 

20 tive members, wherein each flow channel commu- 
nicates fluid either to or from a respective conduc- 
tive member of said multiple conductive members 
comprising said multiple fluid flow sub-plates. 

25 5. The fluid flow place assembly of claim 4, wherein 
said fuel cell comprises a PEM fuel cell having a 
fluid manifold (430), said at least one flow channel 
(404) intersecting said fluid manifold, and wherein 
said fluid manifold comprises one of an oxygen/air 

30 inlet, an oxygen/air outlet, a humidification water in- 
let, a humidification water outlet, a coolant inlet, a 
coolant outlet, a hydrogen inlet, and a hydrogen out- 
let. 

35 6. The fluid flow plate assembly of claim 3, wherein 
said at least one flow channel (404) communicates 
fluid either to or from at least two conductive mem- 
bers of said multiple conductive members of said 
multiple fluid flow sub-plates (420). 

40 

7. The fluid flow plate assembly of claim 6, wherein 
said fuel cell comprises a PEM fuel cell having a 
fluid manifold (430), said at least one flow channel 
(404) intersecting said fluid manifold, and wherein 

45 said fluid manifold comprises one of an oxygen/air 
inlet, an oxygen/air outlet, a humidification water in- 
let, a humidification water outlet, a coolant inlet, a 
coolant outlet, a hydrogen inlet, and a hydrogen out- 
let. 

50 

8. The fluid flow plate assembly of claim 2, wherein 
said at least one flow channel (404) comprises mul- 
tiple parallel channel sections (414) in at least one 
conductive member of said multiple conductive 

55 members, and multiple turn channel sections (412) 
within said non-conductive material (41 0), said mul- 
tiple turn channel sections being aligned to said 
multiple parallel channel sections in said conductive 
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member so that said multiple parallel channel sec- 
tions in said conductive member are in fluid com- 
munication with said multiple turn channel sections 
in said non-conductive material and together define 
a serpentine configuration of said at least one flow 
channel. 

9. The fluid flow plate assembly of claim 8, wherein 
said multiple parallel channel sections (414) in said 
at least one conductive member comprise open- 
face flow channel sections bounded by lands. 

10. The fluid flow plate assembly of claim 2, wherein 
said fluid flow plate (400) comprises one of a bipolar 
fluid flow plate or a monopolar fluid flow plate, and 
wherein said multiple conductive members extend 
between and electrically connect a first major sur- 
face (402) of said fluid flow plate and a second ma- 
jor surface of said fluid flow plate. 

11. The fluid flow plate assembly of claim 2, wherein 
said fuel cell comprises a fuel cell stack (300) hav- 
ing multiple layers defining multiple parallel fuel cell 
sub-stacks (320), and wherein said fluid flow plate 
assembly comprises one layer of said multiple lay- 
ers and at least some fluid flow sub-plates (420) of 
said fluid flow plate assembly each comprise part 
of a respective fuel cell sub-stack of said multiple 
fuel cell sub-stacks of said fuel cell stack. 

12. The fluid flow plate assembly of claim 11, wherein 
said fuel cell stack (300) comprises a plurality of flu- 
id manifolds, and wherein said fluid flow plate (400) 
contains at least one manifold hole intermediate at 
least two fluid flow sub-plates (420), said at least 
one intermediate manifold hole having a perimeter 
which constitutes a section of at least one interior 
fluid manifold of said plurality of fluid manifolds of 
the fuel cell stack. 

13. The fluid flow place assembly of claim 12, wherein 
said at least one manifold hole intermediate at least 
two fluid flow sub-plates is formed within said non- 
conductive material (410). 

14. The fluid flow plate assembly of claim 2, wherein 
said at least one flow channel (404) communicates 
at least one of reactant fluid, product fluid or humid- 
ification fluid. 

15. The fluid flow plate assembly of claim 14, wherein 
said at least one coolant channel (450) is disposed 
within said non-conductive material (410) of said 
fluid flow plate (400). 

16. The fluid flow plate assembly of claim 2, wherein 
said fuel cell comprises a PEM fuel cell stack having 
multiple layers defining multiple parallel PEM fuel 



cell sub-stacks (320), and wherein said fluid flow 
plate assembly comprises one layer of said multiple 
layers and at least some fluid flow sub-plates (420) 
of said fluid flow plate assembly each comprise part 
5 of a respective PEM fuel cell sub-stack of said fuel 
cell stack. 

17. The fluid flow plate assembly of claim 2, wherein 
said non-conductive material (410) further includes 

10 a structural opening intermediate at least two of said 
multiple conductive members, said structural open- 
ing allowing at least one structural member (360) of 
said fuel cell to extend through said fluid flow plate 
assembly intermediate the multiple fluid flow sub- 
's plates (420). 

18. The fluid flow plate assembly of claim 2, wherein 
said multiple fluid flow plates comprise at least two 
fluid flow plates aligned in a row, and 

20 wherein said at least one flow channel (404) com- 
municates fluid to or from each of said at least two 
fluid flow plates aligned in said row. 

19. The fluid flow plate assembly of claim 1, wherein 
25 the fuel cell comprises an atmospheric pressure fu- 
el cell stack, and wherein each fluid flow subplate 
(420) of said multiple fluid flow subplates exhausts 
one of oxygen or air directly into the atmosphere. 



multiple fuel cell sub-stacks (320) disposed in 
parallel and having multiple layers, at least 
some layers of said multiple layers comprising 
35 shared layers between said fuel cell sub- 

stacks; 

wherein one shared layer of said at least 
some shared layers comprises a fluid flow plate as- 
40 sembly, said fluid flow plate assembly including: 

(i) a fluid flow plate (400) having at least one 
flow channel (404); 

(ii) wherein said fluid flow plate is divided into 
45 multiple fluid flow sub-plates (420), each fluid 

flow sub-plate being electrically insulated from 
other fluid flow sub-plates of said multiple fluid 
flow sub-plates, and each fluid flow sub-plate 
comprising part of a respective one of said mul- 
50 tiple parallel fuel cell sub-stacks (320) of said 

fuel cell assembly; 

(iii) said at least one flow channel (404) com- 
municating fluid either to or from at least one 
fluid flaw sub-plate of said multiple fluid flow 

55 sub-plates of said fluid flow plate; and 

(iv) wherein said fluid flow plate (400) further 
comprises at least one coolant channel (450) 
intermediate said multiple fluid flow sub-plates 



50 



30 20. A fuel cell assembly (300) comprising: 

multiple fuel cell sub-stacks (320) 
parallel and having multiple laye 
some layers of said multiple layers 
35 shared layers between said fue 
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for communicating coolant through said fluid 
flow plate. 

21. The fuel cell assembly of claim 20, wherein each 
fuel cell sub-stack (320) of said multiple fuel cell 
sub-stacks disposed in parallel comprises a PEM 
fuel cell. 

22. The fuel cell assembly of claim 20, further compris- 
ing a first end plate (302) and a second end plate 
(304), said multiple parallel fuel cell sub-stacks 
(320) being disposed between said first end plate 
and said second end plate, and wherein said first 
end plate and said second end plate include elec- 
trical conductors (310) for series electrically con- 
necting said multiple parallel fuel cell sub-stacks. 

23. The fuel cell assembly of claim 22, wherein said flu- 
id flow plate (400) comprises a non-conductive ma- 
terial (41 0) with multiple conductive members dis- 
posed therein, each fluid flow sub-plate (420) com- 
prising a different one of said conductive members, 
and wherein said non-conductive material electri- 
cally isolates each conductive member from other 
conductive members of the fluid flow plate. 

24. The fluid flow plate assembly of claim 23, wherein 
said at least one flow channel (404) resides partially 
within said non-conductive material (410) and par- 
tially within at least one conductive member of said 
multiple conductive members. 

25. The fuel cell assembly of claim 24, wherein said at 
least one flow channel (404) comprises multiple 
parallel channel sections (414) in at least one con- 
ductive member of said multiple conductive mem- 
bers, and multiple turn channel sections (412) with- 
in said non-conductive material (41 0), said multiple 
turn channel sections being aligned to said multiple 
parallel channel sections in the at least one conduc- 
tive member so that said multiple parallel channel 
sections in said conductive member are in fluid 
communication with said multiple turn channel sec- 
tions in said conductive material and together de- 
fine a serpentine configuration of said at least one 
flow channel. 

26. The fuel cell assembly of claim 25, wherein said 
multiple parallel channel sections (414) in said at 
least one conductive member comprise open-face 
flow channel sections hounded by lands. 

27. The fuel cell assembly of claim 26, wherein said flu- 
id flow plate (400) comprises one of a bipolar fluid 
flow plate or a monopolar fluid flaw plate, and 
wherein said multiple conductive members extend 
between and electrically connect a first major sur- 
face (402) of said fluid flow plate and a second ma- 



jor surface of said fluid flow plate. 

28. The fuel cell assembly of claim 23, wherein said fuel 
cell assembly comprises a plurality of fluid mani- 

5 folds, and wherein at least one fluid manifold of said 
plurality of fluid manifolds extends within said fuel 
cell assembly in parallel with said fluid cell sub- 
stacks (320) and is disposed intermediate at least 
two fuel cell sub-stacks of said fuel cell assembly. 

w 

29. A fluid flow plate assembly for a fuel cell comprising 
a fluid flow plate (1100) having at least one flow 
channel (1106) wherein: 

15 said fluid flow plate is divided into multiple fluid 

flow sub-plates, each fluid flow sub-plate being 
electrically insulated from other fluid flow sub- 
plates of said multiple fluid flow sub-plates; 
said at least one flow channel (1 1 06) comprises 

20 multiple parallel channel sections; and charac- 

terized in that: 

said multiple parallel channel sections 
communicating fluid to and from at least 
25 two fluid flow sub-plates of said fluid flow 

plate (1100). 

30. The fluid flow plate assembly of claim 29, wherein 
said fluid flow plate (1 1 00) comprises a non-conduc- 

30 tive material (1102) with multiple conductive mem- 
bers disposed therein (1104), each fluid flow sub- 
plate comprising a different one of said multiple con- 
ductive members, and wherein said non-conductive 
material electrically isolates each conductive mem- 

35 ber from other conductive members of said multiple 
conductive members. 

31 . The fluid flow plate assembly of claim 30, wherein 
said at least one flow channel (1106) resides par- 

40 tially within said non-conductive material (1 1 02) and 
partially within at least two conductive members 
(1104) of said multiple conductive members. 

32. The fluid flow plate assembly of claim 31 , wherein 
45 said fuel cell comprises a PEM fuel cell having a 

fluid manifold, said at least one flow channel (1106) 
intersecting said fluid manifold, and wherein said 
fluid manifold comprises one of an oxygen/air inlet, 
an oxygen/air outlet, a humidification water inlet, a 
so humidification water outlet, a coolant inlet, a coolant 
outlet, a hydrogen inlet, and a hydrogen outlet. 

33. The fluid flow plate assembly of claim 31 , further 
comprising multiple turn channel sections within 

55 said non-conductive material (1102), said multiple 
turn channel sections being aligned to said multiple 
parallel channel sections in said at least two con- 
ductive members (1104) so that said multiple paral- 
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lei channel sections in said at least two conductive 
members (1104) are in fluid communication with 
said multiple turn channel sections in said non-con- 
ductive material and together define a serpentine 
configuration of said at least one flow channel. 

34. The fluid flow plate assembly of claim 33, wherein 
said multiple parallel channel sections in said at 
least two conductive member (1104) comprise 
open-face flow channel sections bounded by lands. 

35. The fluid flow plate assembly of claim 30, wherein 
said fluid flow plate (1100) comprises one of a bipo- 
lar fluid flow plate or a monopolar fluid flow plate, 
and wherein said multiple conductive members ex- 
tend between and electrically connect a first major 
surface of said fluid flow plate and a second major 
surface of said fluid flow plate. 

36. The fluid flow plate assembly of claim 30, wherein 
said fuel cell comprises a fuel cell stack having mul- 
tiple layers defining multiple parallel fuel cell sub- 
stacks, and wherein said fluid flaw plate assembly 
comprises one layer of said multiple layers and at 
least some fluid flow sub-plates of said fluid flow 
plate assembly each comprise part of a respective 
fuel cell sub-stack of said multiple fuel cell sub- 
stacks of said fuel cell stack. 

37. The fluid flow plate assembly of claim 30, wherein 
said fuel cell comprises a PEM fuel cell stack having 
multiple layers defining multiple parallel PEM fuel 
cell sub-stacks, and wherein said fluid flow plate as- 
sembly comprises one layer of said multiple layers 
and at least some fluid flow sub-plates of said fluid 
flow plate assembly each comprise part of a respec- 
tive PEM fuel cell sub-stack of said fuel cell stack. 

38. The fluid flow plate assembly of claim 30, wherein 
said non-conductive material (41 0) further includes 
a structural opening intermediate at least two of said 
multiple conductive members, said structural open- 
ing allowing at least one structural member (360) of 
said fuel cell to extend through said fluid flow plate 
assembly intermediate the multiple fluid flow sub- 
plates (420). 

39. The fluid flow plate assembly of claim 30, wherein 
said multiple fluid flow plates comprise at least two 
fluid flow plates aligned in a row, and wherein said 
at least one flaw channel (1 1 06) communicates fluid 
to or from each of said at least two fluid flow plates 
aligned in said row. 

40. The fluid flow plate assembly of claim 29, wherein 
the fuel cell comprises an atmospheric pressure fu- 
el cell stack, and wherein each fluid flow subplate 
of said multiple fluid flow subplates exhausts one of 



oxygen or air directly into the atmosphere. 

41. A fuel cell assembly comprising: 

5 multiple fuel cell sub-stacks disposed in parallel 

and having multiple layers, at least some layers 
of said multiple layers comprising shared layers 
between said fuel cell sub-stacks; 

10 wherein one shared layer of said at least 

some shared layers comprises a fluid flow plate as- 
sembly, said fluid flow plate assembly including: 

(i) a fluid flow plate (1100) having at least one 
15 flow channel (1106) ; 

(ii) wherein said fluid flow plate is divided into 
multiple fluid flow sub-plates, each fluid flow 
sub-plate being electrically insulated from other 
fluid flow sub-plates of said multiple fluid flow 

20 sub-plates, and each fluid flow sub-plate com- 

prising part of a respective one of said multiple 
parallel fuel cell sub-stacks of said fuel cell as- 
sembly; and 

(iii) said at least one flow channel (1146) com- 
25 prises multiple parallel channel sections, and 

(iv) said multiple parallel channel sections com- 
municating fluid to and from at least two fluid 
flow sub-plates of said fluid flow plate (1100). 

30 42. The fuel cell assembly of claim 41, wherein each 
fuel cell sub-stack of said multiple fuel cell sub- 
stacks disposed in parallel comprises a PEM fuel 
cell. 

35 43. The fuel cell assembly of claim 41 , further compris- 
ing a first end plate and a second end plate, said 
multiple parallel fuel cell sub-stacks being disposed 
between said first end plate and said second end 
plate, and wherein said first end plate and said sec- 
40 ond end plate include electrical conductors for se- 
ries electrically connecting said multiple parallel fuel 
cell sub-stacks. 

44. The fuel cell assembly of claim 43, wherein said flu- 
45 id flow plate (1100) comprises a non-conductive 

material (1102) with multiple conductive members 
(1104) disposed therein, each fluid flow sub-plate 
comprising a different one of said conductive mem- 
bers, and wherein said non-conductive material 
so (1102) electrically isolates each conductive mem- 
ber (1104) from other conductive members of the 
fluid flow plate (1100). 

45. The fluid flow plate assembly of claim 44, wherein 
55 said at least one flow channel (11 06)resides partial- 
ly within said non-conductive material (1102) and 
partially within at least cwo conductive members 
(1104) of said multiple conductive members. 
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46. The fuel cell assembly of claim 45, wherein said at 
least one flow channel (1106) comprises multiple 
turn channel sections within said non-conductive 
material (1102), and multiple turn channel sections 
being aligned to said multiple parallel channel sec- 
tions so that said multiple parallel channel sections 
in said conductive member (1 1 04)n are in fluid com- 
munication with said multiple turn channel sections 
in said conductive material (1 1 04) and together de- 
fine a serpentine configuration of said at least one 
flow channel (1106). 

47. The fuel cell assembly of claim 25, wherein said 
multiple parallel channel sections in said at least 
one conductive member (1 1 04) comprise open-face 
flow channel sections bounded by lands. 

48. The fuel cell assembly of claim 47, wherein said flu- 
id flow plate (1 1 00) comprises one of a bipolar fluid 
flow plate or a monopolar fluid flow plate, and 
wherein said multiple conductive members (1104) 
extend between and electrically connect a first ma- 
jor surface of said fluid flow plate (1100) and a sec- 
ond major surface of said fluid flow plate (1100). 

49. The fuel cell assembly of claim 44, wherein said fuel 
cell assembly comprises a plurality of fluid mani- 
folds, and wherein at least one fluid manifold of said 
plurality of fluid manifolds extends within said fuel 
cell assembly in parallel with said fluid cell sub- 
stacks and is disposed intermediate at least two fuel 
cell sub-stacks of said fuel cell assembly. 



some layers comprising said shared layers each 
contain a manifold hole whose perimeter consti- 
tutes a section of a fluid manifold of the fuel cell 
stack, said manifold hole being disposed between 
s said at least two sub-stacks sharing said layer and 
said fluid manifold being disposed in the interior of 
said fuel cell stack intermediate said multiple later- 
ally displaced fuel cell sub-stacks. 

10 52, The fuel cell stack of claim 50, further comprising at 
least one structural member (360) extending within 
said fuel cell stack intermediate at least two sub- 
stacks (320) of said multiple parallel fuel cell sub- 
stacks, said structural member facilitating applica- 

15 tion of compressive force to said fuel cell stack. 

53. The fuel cell stack of claim 50, wherein said first end 
plate (302) and said second end plate (304) include 
electrical conductors (310) for electrically connect- 

20 ing said multiple parallel fuel cell sub-stacks (320). 

54. The fuel cell stack of claim 50, wherein at least 
some layers of said multiple layers are dedicated to 
only one fuel cell sub-stack (320) of said multiple 

25 fuel cell sub-stacks. 

55. The fuel cell stack of claim 41 , wherein said at least 
some dedicated layers comprise gas diffusion lay- 
ers (GDLs) (51 0), at least one GDL for one fuel cell 

30 sub-stack (320) being sandwiched between said 
shared fuel flow plate assembly and said shared 
membrane electrode assembly. 



50. A fuel cell stack comprising: 

35 

multiple layers disposed between a first end 
plate (302) and a second end plate (304), said 
multiple layers defining multiple laterally dis- 
placed fuel cell sub-stacks (320); 
at least some layers of said multiple layers be- *o 
ing shared by at least two sub-stacks of said 
multiple parallel fuel cell sub-stacks; 
said at least some shared layers comprise a flu- 
id flow plate assembly (503) and a membrane 
electrode assembly; 45 
said fluid flow plate assembly (503) comprises 
a non-conductive material (410) with multiple 
conductive sub-plates (420) disposed therein. 



wherein said non-conductive material electrically 
isolates said conductive sub-plates within said fluid 
flow plate assembly; and 

non-conductive adhesive disposed between 
said non-conductive material (41 0) of said fluid flow 
plate assembly and said membrane electrode as- 
sembly. 

51 . The fuel cell stack of claim 50 wherein said at least 



56. The fuel cell stack of claim 50, wherein said mem- 
brane electrode assembly (503) includes multiple 
regions of catalyst (504) applied to each main sur- 
face of a solid electrolyte layer (502), said multiple 
regions of catalyst on each main surface being lat- 
erally displaced on said main surface, and wherein 
said fuel cell stack further comprises conductive ad- 
hesive disposed between said conductive sub- 
plates of said fluid flow plate assembly and at least 
some regions of catalyst of said membrane elec- 
trode assembly. 



Patentanspruche 

1. Fluidstromungsplatten-Vorrichtung fur eine Brenn- 
so stoffzelle, umfassend eine Fluidstromungsplatte 
(400) mit mindestens einem Strdmungskanal (404), 
in der: 

die Fluidstromungsplatte in mehrfache Fluid- 
55 strdmungs-Teilplatten (420) unterteilt ist, jede 

Fluidstromungs-Teilplatte von anderen Fluid- 
stromungs-Teilplatten der mehrfachen Fluid- 
stromungs-Teilplatten elektrisch isoliert ist; 
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der zumindest eine Strdmungskanal-Fluid ent- 
weder zu oder von mindestens einer Fluidstrd- 
mungs-Teilplatte der mehrfachen Fluidstrd- 
mungs-Teilplatten der Fluidstrdmungsplatte 
ubertragt; dadurch gekennzeichnet, dass 

die Fluidstrdmungsplatte (400) ferner minde- 
stens einen Kuhlmittelkanal (450) zwischen 
den mehrfachen Fluidstrdmungs-Teilplatten 
zur Ubertragung von Kuhlmittel durch die Fluid- 
strdmungsplatte umfasst. 

2. Fluidstrdmungsplatten-Anordnung gemaB An- 
spruch 1 , bei der die Fluidstrdmungsplatte (400) ein 
nicht-leitfahiges Material (410) mit hierin angeord- 
neten mehrfachen leitfahigen Elementen umfasst, 
wobei jede Fluidstrdmungs-Teilplatte (420) ein un- 
terschiedliches Element von diesen mehrfachen 
leitfahigen Elementen umfasst, und bei der nicht- 
leitfahiges Material jedes leitfahige Element von an- 
deren leitfahigen Elementen der mehrfachen leitfa- 
higen Elemente elektrisch isoliert. 

3. Fluidstrdmungsplatten-Anordnung gemaB An- 
spruch 2, bei der mindestens ein Stromungskanal 
(404) teilweise innerhalb des nicht-leitfahigen Ma- 
terials (410) und teilweise innerhalb mindestens ei- 
nes leitfahigen Elements der mehrfachen leitfahi- 
gen Elemente liegt. 

4. Fluidstrdmungsplatten-Anordnung gemaB An- 
spruch 3, bei der der mindestens eine Stromungs- 
kanal (404) men rf ache Strom ungskanale umfasst, 
wobei jeder Stromungskanal der mehrfachen Strd- 
mungskanale teilweise innerhalb des nicht-leitfahi- 
gen Materials (410) und teilweise innerhalb eines 
verschiedenen leitfahigen Elements der mehrfa- 
chen leitfahigen Elemente liegt, wobei jeder Stro- 
mungskanal Fluid entweder auf oder von einem je- 
weiligen leitfahigen Element der mehrfachen leitfa- 
higen Elemente, welche die mehrfachen Fluidstro- 
mungs-Teilplatten umfassen, ubertragt. 

5. Fluidstrdmungsplatten-Anordnung gemaB An- 
spruch 4, bei der die Brennstoffzelle eine 
PEM-Brennstoffzelle mit einer Fluidieitung (430) 
umfasst, wobei mindestens einen Stromungskanal 
(404) die Fluidieitung durchquert, und bei der die 
Fluidieitung einen eines Sauerstoff/Lufteinlasses, 
eines Sauerstoff/Luftauslasses, eines Einlasses fur 
Befeuchtungswasser, eines Auslasses fur Be- 
feuchtungswasser, eines Kuhlmitteleinlasses, ei- 
nes Kuhlmittelauslasses, eines Wasserstoffeinlas- 
ses und eines Wasserstoffauslasses umfasst. 

6. Fluidstrdmungsplatten-Anordnung gemaB An- 
spruch 3, bei der der mindestens eine Stromungs- 
kanal (404) Fluid entweder auf oder von minde- 



stens zwei leitfahige(n) Elemente(n) der mehrfa- 
chen leitfahigen Elemente der mehrfachen Fluid- 
stromungs-Teilplatten (420) ubertragt. 

5 7. Fluidstrdmungsplatten-Anordnung gemaB An- 
spruch 6, bei der die Brennstoffzelle eine 
PEM-Brennstoffzelle mit einer Fluidieitung (430), 
den mindestens einen Stromungskanal (404), wel- 
cher die Fluidieitung durchquert, umfasst, und bei 

10 der die Fluidieitung einen eines Sauerstoff/Luftein- 
lasses, eines Sauerstoff/Luftauslasses, eines Ein- 
lasses fur Befeuchtungswasser, eines Auslasses 
fur Befeuchtungswasser, eines Kuhlmitteleinlas- 
ses, eines Kuhlmittelauslasses, eines Wasserstof- 

15 feinlasses und eines Wasserstoffauslasses um- 
fasst. 

8. Fluidstrdmungsplatten-Anordnung gemaB An- 
spruch 2, bei der der mindestens eine Strdmungs- 

20 kanal (404) mehrfache parallele Kanalabschnitte 
(414) in mindestens einem leitfahigen Element der 
mehrfachen leitfahigen Elemente und mehrfache 
gewundene Kanalabschnitte (412) innerhalb des 
nicht-leitfahigen Materials (410) umfasst, wobei die 

25 mehrfachen gewundenen Kanalabschnitte auf die 
mehrfachen parallelen Kanalabschnitte in dem leit- 
fahigen Element ausgerichtet sind, so dass die 
mehrfachen parallelen Kanalabschnitte in dem leit- 
fahigen Element in Fluidverbindung mit den mehr- 

30 fachen gewundenen Kanalabschnitten im nicht-leit- 
fahigen Material sind und zusammen eine Serpen- 
tinenanordnung des mindestens einen Strdmungs- 
kanals festlegen, 

35 9. Fluidstrdmungsplatten-Anordnung gemaB An- 
spruch 8, bei der die mehrfachen parallelen Kanal- 
abschnitte (414) in mindestens einem leitfahigen 
Element Strdmungskanal-Abschnitte mit offener 
Vorderseite umfassen, welche durch Stege verbun- 

40 den sind. 

10. Fluidstrdmungsplatten-Anordnung gemaB An- 
spruch 2, bei der die Fluidstrdmungsplatte (400) ei- 
ne bipolare Fluidstrdmungsplatte oder eine mono- 

45 polare Fluidstrdmungsplatte umfasst, und bei der 
die mehrfachen leitfahigen Elemente sich zwischen 
einer ersten Hauptflache (402) der Fluidstrdmungs- 
platte und einer zweiten Hauptflache der Fluidstrd- 
mungsplatte erstrecken und diese elektrisch ver- 

50 binden. 

11. Fluidstrdmungsplatten-Anordnung gemaB An- 
spruch 2, bei der die Brennstoffzelle einen Brenn- 
stoffzellenstapel (300) mit mehrfachen Schichten, 

55 die mehrfache parallele Brennstoffzellen-Teilstapel 
(320) bestimmen, umfasst, und bei der die Fluid- 
strdmungsplatten-Anordnung eine Schicht der 
mehrfachen Schichten umfasst, und mindestens ei- 
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nige Fluidstrdmungs-Teilpiatten (420) der Fluidstro- 
mungsplatten-Anordnung jeweils einen Teil eines 
jeweiligen Brennstoffzellen-Teilstapels der mehrfa- 
chen Brennstoffzellen-Teilstappel des Brennstoff- 
zellenstapels umfassen. 5 

12. Fluidstromungsplatten-Anordnung gemaB An- 
spruch 11 , bei der der Brennstoffzellenstapei (300) 
eine Vielzahl von Fluidleitungen umfasst, und bei 
der die Fluidstromungsplatte (400) mindestens ein 10 
Leitungsloch zwischen mindestens zwei Fluidstro- 
mungs-Teilplatten (420) enthalt, wobei das minde- 
stens eine Zwischenleitungsloch einen Umfang 
aufweist, welcher einen Abschnitt mindestens einer 
inneren Fluidleitung der Vielzahl von Fluidleitungen 15 
des Brennstoffzellenstapels bildet. 

13. Fluidstromungsplatten-Anordnung gemaB An- 
spruch 12, bei der das mindestens eine Leitungs- 
loch zwischen zumindest zwei Fluidstromungs-Teil- 20 
platten innerhalb des nicht-leitfahigen Materials 
(410) gebildet ist. 

14. Fluidstrdmungsplatten-Anordnung gemaB An- 
spruch 2, bei der der mindestens eine Stromungs- 25 
kanal (404) mindestens ein Reaktandenfluid, Pro- 
duktfluid Oder Befeuchtungsfluid ubertragt 

15. Fluidstromungsplatten-Anordnung gemaB An- 
spruch 14, bei der der mindestens einen Kuhlmit- 30 
telkanal (450) innerhalb des nicht-leitfahigen Mate- 
rials (410) der Fluidstromungsplatte (400) angeord- 

net ist. 

16. Fluidstromungsplatten-Anordnung gemaB An- 35 
spruch 2, bei der die Brennstoffzelle einen 
PEM-Brennstoffzellenstapel mit mehrfachen 
Schichten umfasst, welche mehrfache Schichten 
aufweisen, die mehrfache parallele PEM-Brenn- 
stoffzellen-Teilstapel (320) bestimmen, aufweisen, *o 
und bei der die Fluidstrdmungsplatten-Anordnung 
eine Schicht der mehrfachen Schichten umfasst, 
und zumindest einige Fluidstromungs-Teilplatten 
(420) der Fluidstromungsplatten-Anordnung je- 
weils einen Teil eines jeweiligen PEM-Brennstoffzel- 45 
len-Teilstapels des Brennstoffzellenstapels um- 
fasst. 

17. Fluidstromungsplatten-Anordnung gemaB An- 
spruch 2, bei der das nicht-leitfahige Material (41 0) so 
ferner eine Strukturoffnung zwischen mindestens 
zwei mehfachen leitfahigen Elementen umfasst, 
wobei die Strukturoffnung ermoglicht, dass minde- 
stens ein Strukturelement (360) der Brennstoffzelle 
sich durch die Fluidstromungsplatten-Anordnung 55 
zwischen den mehrfachen Fluidstromungs-Teilplat- 
ten (420) erstreckt. 



18. Fluidstromungsplatten-Anordnung gemaB An- 
spruch 2, bei der die mehrfachen Fluidstrdmungs- 
platten mindestens zwei in einer Reihe ausgefluch- 
tete Fluidstromungsplatten umfassen, und bei der 
der mindestens eine Stromungskanal (404) Fluid 
auf jede oder von jeder der mindestens zwei in die- 
ser Reihe ausgerichteten Fluidstromungsplatten 
ubertragt. 

19. Fluidstromungsplatten-Anordnung gemaB An- 
spruch 1 , bei der die Brennstoffzelle einen Atmo- 
spharendruck-Brennstoffzellenstapel umfasst, und 
bei der jede Fluidstromungs-Teilplatte (420) der 
mehrfachen Fluidstromungs-Teilplatten entweder 
Sauerstoff oder Luft direkt in die Atmosphare ab- 
gibt. 

20. Brennsioffzellen-Anordnung (300), umfassend: 
parallel angeordnete mehrfache Brennstoffzellen- 
Unterstapel (320) mit mehrfachen Schichten, wobei 
mindestens einige Schichten der mehrfachen 
Schichten zwischen den Brennstoffzellen-Teilsta- 
peln gemeinsame Schichten umfassen, wobei eine 
gemeinsame Schicht der mindestens einigen ge- 
meinsamen Schichten eine Fluidstromungsplatten- 
Anordnung umfasst, wobei die Fluidstrdmungsplat- 
ten-Anordnung umfasst: 

(i) eine Fluidstromungsplatte (400) mit minde- 
stens einem Stromungskanal (404); 

(ii) wobei die Fluidstromungsplatte in mehrfa- 
che Fluidstromungs-Teilplatten (420) unterteilt 
ist, jede Fluidstromungs-Teilplatte von anderen 
Fluidstromungs-Teilplatten der mehrfachen 
Fluidstromungs-Teilplatten elektrisch isoliert 
ist, und jede Fluidstromungs-Teilplatte einen 
Teil jeweils einer der mehrfachen parallelen 
Brennstoffzellen-Teilstapel (320) der Brenn- 
stoffzellen-Anordnung umfasst; 

(iii) der mindestens eine Stromungskanal (404) 
Fluid auf oder von mindestens eine(r) Fluidstro- 
mungs-Teilplatte der mehrfachen Fluidstro- 
mungs-Teilplatten der Fluidstromungsplatte 
ubertragt; und 

(iv) wobei die Fluidstromungsplatte (400) ferner 
mindestens einen Kuhlmittelkanal (450) zwi- 
schen den mehrfachen Fluidstromungs-Unter- 
platten zur Ubertragung von Kuhlmittel durch 
die Fluidstromungsplatte umfasst. 

21. Brennstoffzellen-Anordnung gemaB Anspruch 20, 
bei der jeder Brennstoffzellen-Teilstapel (320) der 
parallel angeordneten mehrfachen Brennstoffzel- 
len-Teilstapel eine PEM-Brennstoffzelle umfasst. 

22. Brennstoffzellen-Anordnung gemaB Anspruch 20, 
die ferner eine erste Endplatte (302) und eine zwei- 
te Endplatte (304) umfasst, wobei die mehrfachen 
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parallelen Brennstoffzellen-Teilstapel (320) zwi- 
schen der ersten Endplatte und der zweiten End- 
platte angeordnet sind, und wobei die erste End- 
platte und zweite Endplatte elekthsche Leiter (310) 
zum elektrischen Anschluss in Reihe der mehrfa- 
chen parallelen Brennstoffzellen-Teilstapel umfas- 
sen. 

23. Brennstoffzellen-Anordnung gemaB Anspruch 22, 
bei der die Fluidstromungsplatte (400) ein nicht-leit- 
fahiges Material (41 0) mit mehrfachen, hierin ange- 
ordneten leitfahigen Elementen umfasst, wobei je- 
de Fluidstromungs-Teilplatte (420) ein unterschied- 
liches Element der leitfahigen Elemente umfasst, 
und bel der das nicht-leitfahige Material jedes leit- 
fahige Element von anderen leitfahigen Elementen 
der Fluidstromungsplatte elektrisch isoliert. 

24. Fluidstromungsplatten-Anordnung gemaB An- 
spruch 23, bei der der mindestens eine Strdmungs- 
kanal (404) teiiweise Innerhalb des nicht-leitfahigen 
Materials 410 und teiiweise innerhalb des minde- 
stens eines leitfahigen Elements der mehrfachen 
leitfahigen Elemente liegt. 

25. Brennstoffzellen-Anordnung gemaB Anspruch 24, 
bei der der mindestens eine Stromungskanal (404) 
mehrfache parallele Kanalabschnitte (414) in min- 
destens einem leitfahigen Element der mehrfachen 
leitfahigen Elemente sowie mehrfache gewundene 
Kanalabschnitte (412) innerhalb des nicht-leitfahi- 
gen Materials (410) umfasst, wobei die mehrfachen 
gewundenen Kanalabschnitte auf die mehrfachen 
parallelen Kanalabschnitte in dem mindestens ei- 
nen leitfahigen Element ausgerichtet sind, so dass 
die mehrfachen parallelen Kanalabschnitte in dem 
leitfahigen Element in Fluidverbindung mit den 
mehrfachen gewundenen Kanalabschnitten im leit- 
fahigen Material stehen und zusammen eine Ser- 
pentinenanordnung des mindestens einen Stro- 
mungskanals bestimmen. 

26. Brennstoffzellen-Anordnung gemaB Anspruch 25, 
bei der die mehrfachen parallelen Kanalabschnitte 
(414) in dem zumindest einen leitfahigen Element 
durch Stege verbundene Stromungskanal-Ab- 
schnitte mit offener Vorderseite umfassen. 

27. Brennstoffzellen-Anordnung gemaB Anspruch 26, 
bei der die Fluidstromungsplatte (400) eine bipolare 
Fluidstromungsplatte oder eine monopolare Fluid- 
stromungsplatte umfasst, und bei dersich die mehr- 
fachen leitfahigen Elemente zwischen einer ersten 
Hauptflache (402) der Fluidstromungsplatte und ei- 
ner zweiten Hauptflache der Fluidstromungsplatte 
erstrecken und diese elektrisch miteinanderverbin- 
den. 



28. Brennstoffzellen-Anordnung gemaB Anspruch 23, 
bei der die Brennstoffzellen-Anordnung eine Viel- 
zahl von Fluidleitungen umfasst, und bei der min- 
destens eine Fluidleitung der Vielzahl von Fluidlei- 

5 tungen sich innerhalb der Brennstoffzellen-Anord- 
nung parallel zu den Fluidzellen-Teilstappeln (320) 
erstreckt und zwischen mindestens zwei Brenn- 
stoffzellen-Teilstapeln der Brennstoffzellenanord- 
nung angeordnet ist. 

10 

29. Fluidstromungsplatten-Anordnung fur eine Brenn- 
stoffzelle, umfassend eine Fluidstromungsplatte 
(1100) mit mindestens einem Stromungskanal 
(1106), worin: 

15 

die Fluidstromungsplatte in mehrfache Fluid- 
strdmungs-Teilplatten unterteilt ist, wobei jede 
Fluidstromungs-Teilplatte von anderen Fluid- 
stromungs-Teilplatten der mehrfachen Fluid- 
20 strdmungs-Teilplatten elektrisch isoliert ist; 

der mindestens eine Stromungskanal (1106) 
mehrfache parallele Kanalabschnitte umfasst; 
dadurch gekennzeichnet, dass 

25 

die mehrfachen parallelen Kanalabschnitte, 
Fluid auf und von mindestens zwei Fluidstro- 
mungs-Teilplatten der Fluidstromungsplatte 
(1100) ubertragen. 

30 

30. Fluidstromungsplatten-Anordnung gemaB An- 
spruch 29, bei der die Fluidstromungsplatte (1100) 
ein nicht-leitfahiges Material (1 1 02) mit mehrfachen 
leitfahigen, hierin angeordneten Elementen (1104) 

35 umfasst, wobei jede Fluidstromungs-Unterplatte 
ein unterschiedliches Element der mehrfachen leit- 
fahigen Elemente umfasst, und bei der das nicht- 
leitfahige Material jedes leitfahige Element von an- 
deren leitfahigen Elementen der mehrfachen leitfa- 

40 higen Elemente elektrisch isoliert. 

31 . Fluidstromungsplatten-Anordnung gemaB An- 
spruch 30, bei der der zumindest eine Stromungs- 
kanal (1106) teiiweise innerhalb des nicht-leitfahi- 

45 gen Materials (1102) und teiiweise innerhalb min- 
destens zwei leitfahigen Elementen (1104) der 
mehrfachen leitfahigen Elemente liegt. 

32. Fluidstromungsplatten-Anordnung gemaB An- 
50 spruch 31, bei der die Brennstoffzelle eine 

PEM-Brennstoffzelle mit einer Fluidleitung umfasst, 
wobei der mindestens eine Stromungskanal (1 1 06) 
die Fluidleitung durchquert, und bei der die Fluidlei- 
tung einen Ein- oder Auslass eines Sauerstoff/Luft- 
55 einlasses, eines Sauerstoff/Luftauslasses, eines 
Einlasses fur Befeuchtungswassers, eines Auslas- 
ses fur Befeuchtungswasser, eines Kuhlmittelein- 
lasses, eines Kuhlmittelauslasses, eines Wasser- 
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stoffeinlasses und eines Wasserstoffauslasses um- 
fasst. 

33. Fluidstromungsplatten-Anordnung gemaB An- 
spruch 31, ferner umfassend mehrfache gewunde- 
ne Kanalabschnitte innerhalb des nicht-leitfahigen 
Materials (1102), wobei die mehrfachen gewunde- 
nen Kanalabschnitte auf die mehrfachen parallelen 
Kanalabschnitte in den mindestens zwei leitfahigen 
Elementen (1104) ausgerichtet sind, so dass die 
mehrfachen parallelen Kanalabschnitte in den zu- 
mindest zwei leitfahigen Elementen (1104) in Fluid- 
verbindung mit den mehrfachen gewundenen Ka- 
nalabschnitten in dem nicht-leitfahigen Material 
sind und zusammen eine Serpentinenanordnung 
des zumindest einen Strdmungskanals bestimmen. 

34. Fiuidstromungsplatten-Anordnung gemaB An- 
spruch 33, bei dem die mehrfachen parallelen Ka- 
nalabschnitte in den zumindest zwei leitfahigen Ele- 
menten (1 1 04) durch Stege gebundene Stromungs- 
kanal-Abschnittemit offener Vorderseite umfassen. 

35. Fluidstrdmungsplatten-Anordnung gemaB An- 
spruch 30, bei der die Fluidstromungsplatte (1100) 
eine bipolare Fluidstromungsplatte Oder eine mo- 
nopolare Fluidstromungsplatte umfasst, und bei der 
die mehrfachen leitfahigen Elemente sich zwischen 
einer ersten Hauptflache der Fluidstromungsplatte 
und einer zweiten Hauptflache der Fluidstromungs- 
platte erstrecken und diese elektrisch verbinden. 

36. Fluidstromungsplatten-Anordnung gemaB An- 
spruch 30, bei der die Brennstoffzelle einen Brenn- 
stoffzellenstapel mit mehrfachen Schichten um- 
fasst, welche mehrfache parallele Brennstoff-Teil- 
stapel umschreiben, und bei der die Fluidstro- 
mungsplatten-Anordnung eine Schicht der mehrfa- 
chen Schichten umfasst, und mindestens einige 
Fluidstromungs-Teilplatten der Fluidstrdmungsplat- 
ten-Anordnung jeweils einen Teil eines jeweiligen 
Brennstoffzellen-Teilstappels der mehrfachen 
Brennstoffzellen-Teilstapel des Brennstoffzellen- 
stapels umfassen. 

37. Fluidstromungsplatten-Anordnung gemaB An- 
spruch 30, bei der die Brennstoffzelle einen 
PEM-Brennstoffzellenstapel mit mehrfachen 
Schichten umfasst, welche mehrfache parallele 
PEM-Brennstoffzellen-TeNstapel umschreiben, und 
bei der die Fluidstromungsplatten-Anordnung eine 
Schicht der mehrfachen Schichten umfasst, und 
mindestens einige Fluidstromungs-Teilplatten der 
Fluidstrdmungsplatten-Anordnung jeweils einen 
Teil eines jeweiligen PEM-Brennstoffzellen-Teilsta- 
pels des Brennstoffzellenstapels umfassen. 

38. Fluidstromungsplatten-Anordnung gemaB An- 



spruch 30, bei der das nicht-leitfahige Material 
(410) ferner eine strukturelle Offnung zwischen 
mindestens zwei der mehrfachen leitfahigen Ele- 
mente umfasst, wobei die strukturelle Offnung er- 
5 moglicht, dass sich zumindest ein strukturelles Ele- 
ment (360) der Brennstoffzelle durch die Fluidstro- 
mungsplatten-Anordnung zwischen den mehrfa- 
chen Fluidstromungs-Teilplatten (420) erstreckt. 

10 39. Fluidstromungsplatten-Anordnung gemaB An- 
spruch 30, bei der die mehrfachen Fluidstromungs- 
platten mindestens zwei Fluidstromungsplatten, die 
in einer Reihe ausgefluchtet sind, umfassen, und 
bei der der mindestens eine Stromungskanal (1 1 06) 

15 Fluid auf Oder von jede(r) der mindestens zwei in 
einer Reihe ausgefluchteten Fluidstromungsplatten 
ubertragt. 

40. Fluidstromungsplatten-Anordnung gemaB An- 
20 spruch 29, bei der die Brennstoffzelle einen Atmo- 

spharendruck-Brennstoffzellenstapel umfasst, und 
bei der jede Fluidstrdmungs-Teilplatte der mehrfa- 
chen Fluidstromungs-Teilplatten Sauerstoff oder 
Luft direkt in die Atmosphare abgibt. 

25 

41. Brennstoffzellen-Anordnung, umfassend: 

parallel angeordnete mehrfache Brennstoffzel- 
len-Teilstapel mit mehrfachen Schichten, wobei 
30 mindestens einige Schichten der mehrfachen 

Schichten von den Brennstoffzellen-Teilstapeln 
gemeinsam genutzte Schichten umfassen; 

wobei eine gemeinsame Schicht der minde- 
35 stens einigen gemeinsam genutzten Schichten eine 
Fluidstromungsplatten-Anordnung umfasst, wel- 
che ihrerseits umfasst: 

(i) eine Fluidstromungsplatte (1100) mit minde- 
40 stens einem Stromungskanal (1 1 06) 

(ii) wobei die Fluidstromungsplatte in mehrfa- 
che Fluidstromungs-Teilplatten unterteilt ist, 
und jede Fluidstromungs-Teilplatte von ande- 
ren Fluidstromungs-Teilplatten der mehrfachen 

45 Fluidstromungs-Teilplatten elektrisch isoliert 

ist, und jede Fluidstromungs-Teilplatte einen 
Teil einer jeweiligen Teilptatte der mehrfachen 
parallelen Brennstoffzellen-Teilplatten der 
Brennstoffzellen-Anordnung umfasst; und 
so (iii) der mindestens eine Stromungskanal 

(1106) mehrfache parallele Kanalabschnitte 
umfasst, und 

(iv) die mehrfachen parallelen Kanalabschnitte 
Fluid auf und von mindestens zwei Fluidstro- 
55 mungs-Teilplatten der Fluidstromungsplatte 

(1100) ubertragen. 

42. Brennstoffzellen-Anordnung gemaB Anspruch 41 , 



25 



45 



50 



15 



29 



EP 1 070 361 B1 



30 



bei der jeder Brennstoffzellen-Teilstapel der mehr- 
fachen Brennstoffzellen-Teilstapel, die parallel an- 
geordnet sind, eine PEM-Brennstoffzelle umfasst. 

43. Brennstoffzellen-Anordnung gemaR Anspruch 41 , 
welche ferner eine erste Endplatte und elne zwelte 
Endplatte umfasst, wobei mehrfache parallele 
Brennstoffzellen-Teilstapel zwischen der ersten 
und zweiten Endplatte angeordnet sind, und bei der 
die erste Endplatte und die zweite Endplatte elek- 
trische Leiter zur elektrischen Verbindung der 
mehrfachen parallelen Brennstoffzellen-Teilstapel 
in Reihe umfassen. 

44. Brennstoffzellen-Anordnung gemaR Anspruch 43, 
bei der die Fluidstromungsplatte (1100) ein nicht- 
leitfahiges Material (1102) mit mehrfachen leitfahi- 
gen Elementen (1104), die hierin angeordnet sind, 
umfasst, wobei jede Fiuidstrdmungs-Teilplatte ein 
verschiedenes Element der leitfahigen Elemente 
umfasst, und bei der das nicht-leitfahige Material 
(1 1 02) jedes leitfahige Element (1 1 04) von anderen 
leitfahigen Elementen der Fluidstromungsplatte 
(1100) eiektrisch isoliert. 

45. Fluidstrdmungsplatten-Anordnung gemaR An- 
spruch 44, bei der mindestens ein Strdmungskanal 
(1 1 06) teilweise innerhalb des nicht-leitfahigen Ma- 
terials (1102) und teilweise innerhalb mindestens 
zweier leitfahiger Elemente (1104) der mehrfachen 
leitfahigen Elemente iiegt. 

46. Brennstoffzellen-Anordnung gemaR Anspruch 45, 
bei der mindestens ein Strdmungskanal (1106) 
mehrfach gewundene Kanalabschnitte innerhalb 
des nicht-leitfahigen Materials (1102) umfasst, wo- 
bei mehrfache gewundene Kanalabschnitte auf die 
mehrfachen parallelen Kanalabschnitte ausgerich- 
tet sind, so dass die mehrfachen parallelen Kanal- 
abschnitte in dem leitfahigen Element (1104) in 
Fluidverbindung mit den mehrfachen gewundenen 
Kanalabschnitten in dem leitfahigen Material (1 1 04) 
sind und zusammen eine Serpentinenanordnung 
des mindestens einen Stromungskanals (1106) be- 
stimmen. 

47. Brennstoffzellenanordnung gemaR Anspruch 25, 
bei der die mehrfachen parallelen Kanalabschnitte 
in dem mindestens einen leitfahigen Element 
(1104) durch Stege verbundene Strdmungskanal- 
abschnitte mit offener Vorderseite umfassen. 

48. Brennstoffzellen-Anordnung gemaR Anspruch 47, 
bei der die Fluidstromungsplatte (1100) eine bipo- 
lare Fluidstromungsplatte oder eine monopolare 
Fluidstromungsplatte umfasst, und bei der die 
mehrfachen leitfahigen Elemente (1104) sich zwi- 
schen einer ersten Hauptflache der Fluidstro- 



mungsplatte (1100) und einer zweiten Hauptflache 
der Fluidstromungsplatte (1100) erstrecken und 
diese eiektrisch verbinden. 

5 49. Brennstoffzellen-Anordnung gemaR Anspruch 44, 
bei der die Brennstoffzellen-Anordnung eine Viel- 
zahl von Fluidleitungen umfasst, und bei der min- 
destens eine Fluidleitung der Vielzahl von Fluidlei- 
tungen sich innerhalb der Brennstoffzellen-Anord- 

10 nung parallel zu Brennstoffzellen-Teilstapeln er- 
streckt und zwischen mindestens zwei Brennzellen- 
stoffen-Teilstapeln der Brennstoffzellen-Anordnung 
angeordnet ist. 

15 50. Brennstoffzellen-Stapel, umfassend: 

mehrfache zwischen einer ersten Endplatte 
(302) und einer zweiten Endplatte (304) ange- 
ordnete Schichten, wobei die mehrfachen 
20 Schichten mehrfache seitlich verschobene 

Brennstoffzellen-Teilstapel (320) umschreiben; 

wobei mindestens einige Schichten der mehr- 
fachen Schichten von mindestens zwei Teilstapeln 
25 der mehrfachen parallelen Brennstoffzellen-Teilsta- 
pel geteilt werden; 

mindestens einige gemeinsam genutzte 
Schichten eine Fluidstromungsplatten-Anordnung 
(503) und eine Membran-Elektroden-Anordnung 
30 umfassen; 

die Fluidstromungsplatten-Anordnung (503) ein 
nicht-leitfahiges Material (410) mit hierin angeord- 
neten mehrfachen leitfahigen Teilplatten (420) um- 
fasst, wobei das nicht-leitfahige Material die leitfa- 
35 higen Teilplatten innerhalb der Fluidstrdmungsplat- 
ten-Anordnung eiektrisch isoliert; und 
nicht-leitfahigen Klebstoff, der zwischen dem nicht- 
leitfahigen Material (410) der Fluidstromungsplat- 
ten-Anordnung und der Membran-Elektroden-An- 
40 ordnung angeordnet ist. 

51. Brennstoffzellenstapel gemaR Anspruch 50, bei 
dem die mindestens einige Schichten, welche die 
gemeinsam genutzten Schichten umfassen, jeweils 

45 ein Leitungsloch enthalten, dessen Umfang einen 
Abschnitt einer Fluidleitung des Brennstoffzellen- 
stapels bilden, wobei das Leitungsloch zwischen 
den zumindest zwei Teilstapeln, die sich diese 
Schicht und die im Innern des Brennstoffzellen-Sta- 

so pels zwischen den mehrfachen, seitlich verschobe- 
nen Brennstoffzellen-Teilstappeln angeordnete 
Fluidleitung teilen, angeordnet ist. 

52. Brennstoffzellenstappel gemaR Anspruch 50, fer- 
55 ner umfassend mindestens ein Strukturelement 

(360), das sich innerhalb des Brennstoffzellenstap- 
pels zwischen mindestens zwei Teilstapeln (320) 
der mehrfachen parallelen Brennstoffzellen-Teilsta- 



25 



30 



35 



16 



31 



EP 1 070 361 B1 



32 



pel erstreckt, wobei das Strukturelement das Anle- 
gen einer Druckkraft an den Brennstoffzellenstapel 
erleichtert. 

53. Brennstoffzellenstapel gemaB Anspruch 50, bei 5 
dem die erste Endplatte (302) und die zweite End- 
platte (304) elektrische Leiter (310) umfassen, zur 
elektrischen Verbindung der mehrfachen parallelen 
Brennstoffzellen-Teilstapel (320). 

10 

54. Brennstoffzellenstapel gemaB Anspruch 50, bei 2. 
dem mindestens einige Schichten der mehrfachen 
Schichten lediglich einem Brennstoffzellen-Teilsta- 

peln (320) der mehrfachen Brennstoffzellen-Teilsta- 
peln gewidmet sind. w 

55. Brennstoffzellenstapel gemaB Anspruch 41, bei 
dem zumindest einige gewidmete Schichten Gas- 
diffusionsschichten (GDL's) (510) umfassen, wobei 
mindestens eine GDL fur einen Brennstoffzellen- 20 
Teilstapel (320) zwischen der gemeinsam genutz- 

ten Brennstoffplatten-Anordnung und der gemein- 
sam genutzten Membran-Elektroden-Anordnung in 3. 
Sandwichform eingeklemmt ist. 

25 

56. Brennstoffzellenstapel gemaB Anspruch 50, bei 
dem die Membran-Elektroden-Anordnung (503) 
mehrfache Bereiche von Katalysator (504), aufge- 
bracht auf jede Hauptflache der festen Elektrolyt- 
schicht (502), wobei die mehrfachen Bereiche des 30 4. 
Katalysators auf jeder Hauptflache auf der Haupt- 
flache seitlich verschoben sind, und wobei der 
Brennstoffzellenstapel ferner leitfahigen Klebstoff 
umfasst, welcher zwischen den leitfahigen Teilplat- 

ten der Fluidstromungsplatten-Anordnung, und 35 
mindestens einigen Bereichen des Katalysators der 
Membran-Elektroden-Anordnung angeordnet ist. 



Revendications *o 

1. Assemblage d'une plaque d'ecoulement fluidique 

pour une cellule electrochimique comportant une 5. 
plaque d'ecoulement fluidique (400) ayant au moins 
un seul canal d'ecoulement (404), dans lequel : 45 

ladite plaque d'ecoulement fluidique est divisee 
dans de multiples plaques secondaires d'ecou- 
lement fluidiques (420) dont chacune des pla- 
ques secondaires d'ecoulement fluidiques est so 
isolee electriquement d'autres plaques secon- 
daires d'ecoulement fluidiques desdites multi- 
ples plaques secondaires d'ecoulement fluidi- 
ques; 

ledit au moins deul canal d'ecoulement com- 55 
muniquant du fluide soit vers soit depuis au 
moins une plaque secondaire d'ecoulement 6. 
fluidique desdites multiples plaques secondai- 



res d'ecoulement fluidiques de ladite plaque 
d'ecoulement fluidique; et caracterise en ce 
que 

ladite plaque d'ecoulement fluidique (400) 
comportant de plus au moins un canal refrige- 
rant (450) situe entre multiples plaques secon- 
daires d'ecoulement fluidiques pour communi- 
quer d'agent refrigerant a travers ladite plaque 
d'ecoulement fluidique. 

Assemblage d'une plaque d'ecoulement fluidique 
d'apres la revendication 1 , dans lequel ladite plaque 
d'ecoulement fluidique (400) comporte un isolant 
(410) avec de multiples elements conducteurs y 
disposes, chacune des plaques secondaires 
d'ecoulement fluidiques (420) comportant un ele- 
ment different desdits multiples elements conduc- 
teurs et dans lequel ledit isolant isole electrique- 
ment chacun des elements conducteurs d'autres 
elements conducteurs desdits multiples elements 
conducteurs. 

Assemblage d'une plaque d'ecoulement fluidique 
d'apres la revendication 2, dans lequel ledit au 
moins seul canal d'ecoulement (404) est situe par- 
tiellement dans ledit isolant (410) et partiellement 
dans au moins un seul element conducteur desdits 
multiples elements conducteurs. 

Assemblage d'une plaque d'ecoulement fluidique 
d'apres la revendication 3, dans lequel ledit au 
moins seul canal fluidique (404) comporte de mul- 
tiples canaux fluidiques, chacun des canaux fluidi- 
ques etant situe partiellement dans ledit isolant 
(410) et partiellement dans un element conducteur 
different desdits multiples elements conducteurs, 
ou chacun des canaux fluidiques communique du 
fluide soit vers soit depuis un membre conducteur 
respectif desdits multiples elements conducteurs 
comportant lesdites multiples plaques secondaires 
d'ecoulement fluidiques. 

Assemblage d'une plaque d'ecoulement fluidique 
d'apres la revendication 4, dans lequel ladite cellule 
electrochimique comporte une cellule electrochimi- 
que du type MEP (membrane echangeuse de pro- 
tons) ayant une tubulure fluidique (430), ledit au 
moins seul canal d'ecoulement (404) intersectant 
ladite tubulure fluidique, et dans lequel ladite tubu- 
lure fluidique comporte un element parmi un orifice 
d'entree d'oxygene/air, un orifice d'emission d'oxy- 
gene/air, un orifice d'entree d'eau d'humectage, un 
orifice d'emission d' eau d'humectage, un orifice 
d'entree du refrigerant, un orifice d'entree d'hydro- 
gene, et un orifice d'emission d'hydrogene. 

Assemblage d'une plaque d'ecoulement fluidique 
d'apres la revendication 3, dans lequel au moins un 
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seul canal fluidique (404) communique du fluide soit 
vers ou depuis au moins deux elements conduc- 
teurs desdits multiples elements conducteurs des- 
dites multiples plaques secondares d'ecoulement 
fluidiques (420). 5 

7. Assemblage d'une plaque d'ecoulement fluidique 
d'apres la revendication 6, dans iequel ladite cellule 
electrochimique comporte une cellule electrochimi- 
que du type MEP ayant une tubulure fluidique (430), w 
ledit au moins seul canal fluidique (404) intersectant 
ladite tubulure fluidique, et dans Iequel ladite tubu- 
lure fluidique comporte un element parmi un orifice 
d'entree d'oxygene/air, un orifice d'emission d'oxy- 
gene/air, un orifice d'entree d'eau d'humectage, un 15 
orifice d'emission d r eau d'humectage, un orifice 
d'entree du refrigerant, un orifice d'entree d'hydro- 
gene, et un orifice d'emission d'hydrogene. 

8. Assemblage d'une plaque d'ecoulement fluidique 20 
d'apres la revendication 2, dans Iequel ledit au 
moins seul canal d'ecoulement (404) comporte de 
multiples sections de canaux paralleles (414) dans 

au moins un seul element conducteur desdits mul- 
tiples elements conducteurs, et de multiples sec- 25 
tions de tournant de canal (412) dans ledit isolant 
(41 0), lesdites multiples sections de tournant de ca- 
nal etant alignees auxdites multiples sections de 
canaux paralleles dans au moins ledit seul element 
conducteur de sorte que lesdites multiples sections 30 
de canaux paralleles dans ledit element conducteur 
sont en communication fluidique avec lesdites mul- 
tiples sections de tournant de canal dans ladite iso- 
lant et definissent en tout une configuration en la- 
cets dudit au moins seul canal d'ecoulement. 35 

9. Assemblage d'une plaque d'ecoulement fluidique 
d'apres la revendication 8, dans Iequel lesdites mul- 
tiples sections de canaux paralleles (41 4) dans ledit 

au moins seul element conducteur comportent des 40 
sections de canaux d'ecoulement a faces ouvertes 
attachees par des entretoises. 

10. Assemblage d'une plaque d'ecoulement fluidique 
d'apres la revendication 2, dans Iequel ladite plaque 45 
d'ecoulement fluidique (400) comporte une plaque 
d'ecoulement fluidique bipolaire ou un plaque 
d'ecoulement fluidique monopolaire, et dans Iequel 
lesdits multiples elements conducteurs s'etendent 
entre et relient electriquement une premiere majeu- so 
re surface (402) de ladite plaque d'ecoulement flui- 
dique et une seconde majeure surface (402) de la- 
dite plaque d'ecoulement fluidique. 

11. Assemblage d'une plaque d'ecoulement fluidique 55 
d'apres la revendication 2, dans Iequel ladite cellule 
electrochimique comporte un tas de cellules elec- 
trochimiques (300) ayant de multiples couches de- 



finissant de multiples tas secondaires (320) paral- 
leles de cellules electrochimiques, et ou ledit as- 
semblage d'une plaque d'ecoulement fluidique 
comporte une seule couche desdites multiples cou- 
ches et au moins quelques plaques secondaires 
d'ecoulement fluidiques (420) dudit assemblage 
d'une plaque d'ecoulement fluidique, chacune com- 
portant une partie d'un tas secondaire de cellules 
electrochimiques respectif desdits multiples tas se- 
condaires de cellules electrochimiques dudit tas de 
cellules electrochimiques. 

12. Assemblage d'une plaque d'ecoulement fluidique 
d'apres la revendication 1 1 , dans Iequel ledit tas de 
cellules electrochimiques (300) comporte une plu- 
rality de tubulures fluidiques, et dans Iequel ladite 
plaque d'ecoulement fluidique (400) contient au 
moins un seul trou de tubulure entre au moins deux 
plaques secondaires d'ecoulement fluidiques 
(420), ledit au moins seul trou de tubulure interme- 
diate ayant un perimetre qui constitu une section 
d'au moins une seule tubulure fluidique interieur de 
ladite pluralite de tubulures fluidiques du tas de cel- 
lules electrochimiques. 

13. Assemblage d'une plaque d'ecoulement fluidique 
d'apres la revendication 12, dans Iequel ledit au 
moins seul trou de tubulure entre au moins deux 
plaques secondaires d'ecoulement fluidiques est 
forme dans ledit isolant (410). 

14. Assemblage d'une plaque d'ecoulement fluidique 
d'apres la revendication 2, dans Iequel ledit au 
moins seul canal d'ecoulement (404) comunique au 
moins un element parmi le fluide reactionnel, le flui- 
de de produit ou le fluide d'humidification. 

15. Assemblage d'une plaque d'ecoulement fluidique 
d'apres la revendication 14, dans Iequel 

ledit au moins seul Acanal refrigerant (450) est dis- 
pose dans ledit isolant (410) de ladite plaque 
d'ecoulement fluidique (400). 

16. Assemblage d'une plaque d'ecoulement fluidique 
d'apres la revendication 2, dans Iequel ladite cellule 
electrochimique comporte un tas de cellules elec- 
trochimiques du type MEP ayant de multiples cou- 
ches definissant de multiples tas secondaires de 
cellules electrochimiques du type MEP (320), et 
dans Iequel ledit assemblage d'une plaque d'ecou- 
lement fluidique comporte une seule couche desdi- 
tes multiples couches et au moins quelques pla- 
ques secondaires d'ecoulement fluidiques (420) 
dudit assemblage d'une plaque d'ecoulement flui- 
dique, dont chacune comporte une partie d'un tas 
secondaire respectif de cellules electrochimiques 
du type MEP dudit tas de cellules electrochimiques. 
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semblage de cellules electrochimiques ; 

(iii) ledit au moins seul canal d'ecoulement 
communiquant du fluide soit vers ou depuis au 
moins une seule plaque secondaire d'ecoule- 

5 ment fluldique desdites multiples plaques se- 

condares d'ecoulement fluidiques de ladite 
plaque d'ecoulement fluldique; et 

(iv) ladite plaque d'ecoulement fluidique (400) 
comporte de plus au moins une seule canal re- 

10 frigerant (450) situe entre lesdites multiples 

plaques secondaires d'ecoulement fluidiques 
pour communiquer de I'agent refrigerant a tra- 
vers ladite plaque d'ecoulement fluide. 



17. Assemblage d'une plaque d'ecoulement fluidique 
d'apres la revendication 2, dans lequel ledit isolant 
(410) de plus inclut un orifice structurel situe entre 
au moins deux desdits multiples elements conduc- 
teurs, ledit orifice structurel permettant au moins a 
un element structurel (360) de ladite cellule electro- 
chimique a s'etendre a travers dudit assemblage 
d'une plaque d'ecoulement fluidique situe entre les 
plaques secondaires d'ecoulement fluidiques 
(420). 

18. Assemblage d'une plaque d'ecoulement fluidique 
d'apres la revendication 2, dans lequel lesdites mul- 
tiples plaques d'ecoulement fluidiques comportent 
au moins deux plaques d'ecoulement fluidiques ali- is 
gnees en rang, et dans lequel ledit au moins seul 
canal d'ecoulement (404) communique le fluide 
vers ou depuis chacune desdites au moins deux 
plaques d'ecoulement fluidiques alignees dans ledit 
rang. 2 o 



21. Assemblage de cellules electrochimiques d'apres 
la revendication 20, dans lequel chacun des tas se- 
condaires de cellules electrochimiques (320) des- 
dits multiples tas secondaires de cellules electro- 
chimiques disposes parallelement comportent une 
cellule electrochimique du type MER 



19. Assemblage d'une plaque d'ecoulement fluidique 
d'apres la revendication 1, dans lequel la cellule 
electrochimique comporte un tas de cellule electro- 
chimique a pression atmospherique, et dans lequel 25 
chacune des plaques d'ecoulement fluidiques se- 
condaires (420) desdites multiples plaques d'ecou- 
lement fluidiques secondaires epuise soit d'oxyge- 

ne soit d'air directement dans I'atmosphere. 

30 

20. Assemblage de cellules electrochimiques (300) 
comportant : 



22. Assemblage de cellules electrochimiques d'apres 
la revendication 20 comportant de plus une premie- 
re plaque de fin (302) et une seconde plaque de fin 
(304), ledits multiples tas de cellules electrochimi- 
ques paralleles (320) etant disposees entre ladite 
premiere plaque de fin et ladite seconde plaque de 
fin, et dans lequel ladite premiere plaque de fin et 
ladite seconde plaque de fin incluent des conduc- 
teurs electriques (310) pour connecter electrique- 
ment en serie lesdits multiples tas seconsaires de 
cellules electrochimiques paralleles. 



de multiples tas secondaires de cellules elec- 
trochimiques (320) disposes parallelement et 35 
ayant de multiples couches, au moins quelques 
couches desdites multiples couches compor- 
tant des couches communes entre lesdits tas 
secondaires de cellules electrochimiques; 

40 

dans lequel une seule couche commune des- 
dites au moins quelques couches communes com- 
porte un assemblage d'une plaque d'ecoulement 
fluidique, ledit assemblage d'une plaque d'ecoule- 
ment fluidique incluant : 45 

(i) une plaque d'ecoulement fluidique (400) 
ayant au moins un seul canal d'ecoulement; 

(ii) dans lequel ladite plaque d'ecoulement flui- 
dique est divisee dans de multiples plaques se- so 
condaires d'ecoulement fluidiques isolees 
electriquement d'autres plaques secondaires 
d'ecoulement fluidiques desdites multiples pla- 
ques secondaires d'ecoulement fluidiques, et 
chacune des plaques secondaires d'ecoule- 55 
ment fluidiques comportant une partie d'un ele- 
ment respectif desdits multiples tas secondai- 
res de cellules electrochimiques (320) dudit as- 



23. Assemblage de cellules electrochimiques d'apres 
la revendication 22, dans lequel ladite plaque 
d'ecoulement fluidique (400) comporte un isolant 
(410) avec de multiples elements conducteurs y 
disposes, chacune des plaques secondaires 
d'ecoulement fluidiques (420) comportant un ele- 
ment different desdits multiples elements conduc- 
teurs et dans lequel ledit isolant isole electrique- 
ment chacun des elements conducteurs d'autres 
elements conducteurs de la plaque d'ecoulement 
fluidique. 

24. Assemblage de cellules electrochimiques d'apres 
la revendication 23, dans lequel ledit au moins seul 
canal fluidique (404) est situe partiellement dans le- 
dit isolant (410) et partiellement dans au moins un 
seul element conducteur desdits multiples ele- 
ments conducteurs. 

25. Assemblage de cellules electrochimiques d'apres 
la revendication 24, dans lequel ledit au moins seul 
canal d'ecoulement (404) comporte de multiples 
sections de canaux paralleles (414) dans au moins 
un seul element conducteur desdits multiples ele- 
ments conducteurs, et de multiples sections de 
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tournant de canal (41 2) dans ledit isolant (41 0), les- 
dites multiples sections de tournant de canal etant 
alignees auxdites multiples sections de canaux pa- 
ralleles dans ledit element conducteur de sorte que 
lesdites multiples sections de canaux paralleles 5 
dans ledit element conducteur sont en communica- 
tion fluidique avec lesdites multiples sections de 
tournant de canal dans ladite matiere conductive et 
definissent en tout une configuration en lacets dudit 
au moins seul canal d'ecoulement. 10 

26. Assemblage de cellules electrochimiques d'apres 
la revendication 25, dans lequel lesdites multiples 
sections de canaux paralleles (414) dans ledit au 
moins seul element conducteur component des is 
sections de canaux d'ecoulement a faces ouvertes 
attachees par des entretoises. 

27. Assemblage de cellules electrochimiques d'apres 

la revendication 26, dans lequel ladite plaque 20 
d'ecoulement fluidique (400) comporte une plaque 
d'ecoulement fluidique bipolaire ou une plaque 
d'ecoulement fluidique monopolaire, et dans lequel 
lesdits multiples elements conducteurs s'etendent 
entre et relient electriquement une premiere majeu- 25 
re surface (402) de ladite plaque d'ecoulement flui- 
dique et une seconde majeure surface (402) de la- 
dite plaque d'ecoulement fluidique. 

28. Assemblage de cellules electrochimiques d'apres 30 
la revendication 23, dans lequel ledit assemblage 

ce cellules electrochimiques comporte une pluralite 
de tubulures fluidiques, et dans lequel au moins une 
seule tubulure fluidique de ladite pluralite de tubu- 
lures fluidiques s'etend dans ledit assemblage de 35 
cellules electrochimiques parallelement avec les- 
dits tas secondaires de cellules electrochimiques 
(320) et est dispose entre au moins deux tas secon- 
daires de cellules electrochimiques dudit assem- 
blage de cellules electrochimiques. *o 

29. Assemblage d'une plaque d'ecoulement fluidique 
pour une cellule electrochimique comportant une 
plaque d'ecoulement fluidique (1100) ayant au 
moins un canal d'ecoulement (1106), dans lequel 45 

ladite plaque d'ecoulement fluidique est divi- 
see dans de multiples plaques secondaires d'ecou- 
lement fluidiques isolees electriquement d'autres 
plaques secondaires d'ecoulement fluidiques des- 
dites multiples plaques secondaires d'ecoulement so 
fluidiques; 

ledit au moins seul canal d'ecoulement (1 1 05) 
comporte de multiples sections de canaux paral- 
lels; et caracterise en ce que 

lesdites multiples sections de canaux paral- 55 
leiles communicant du fluide vers ou depuis au 
moins deux plaques secondaires d'ecoulement flui- 
diques de ladite plaque d'ecoulement fluidique 



(1100). 

30. Assemblage d'une plaque d'ecoulement fluidique 
d'apres la revendication 29, dans lequel ladite pla- 
que d'ecoulement fluidique (11 00) comporte un iso- 
lant (1102) avec des multiples elements conduc- 
teurs y disposes (1104), chacune des plaques se- 
condaires d'ecoulement fluidiques comportant un 
element different desdits multiples elements con- 
ducteurs et dans lequel ledit isolant isole electrique- 
ment chacun des elements conducteurs d'autres 
elements conducteurs desdits multiples elements 
conducteurs. 

31. Assemblage d'une plaque d'ecoulement fluidique 
d'apres la revendication 30, dans lequel ledit au 
moins seul canal d'ecoulement (1 1 06) est situe par- 
tiellement dans ledit isolant (1102) et partiellement 
dans au moins deux elements conducteurs (1104) 
desdits multiples elements conducteurs. 

32. Assemblage d'une plaque d'ecoulement fluidique 
d'apres la revendication 31, dans lequel ladite cel- 
lule electrochimique comporte une cellule electro- 
chimique du type MEP ayant une tubulure fluidique, 
ledit au moins seul canal d'ecoulemet (1106) inter- 
sectant ladite tubulure fluidique, et dans lequel la- 
dite tubulure fluidique comporte un element parmi 
un orifice d'entree d'oxygene/air, un orifice d'emis- 
sion d'oxygene/air, un orifice d'entree d'eau d'hu- 
mectage, un orifice d'emission d' eau d'humectage, 
un orifice d'entree du refrigerant, un orifice d'entree 
d'hydrogene, et un orifice d'emission d'hydrogene. 

33. Assemblage d'une plaque d'ecoulement fluidique 
d'apres la revendication 31 comportant de plus de 
multiples sections de tournant de canal dans ledit 
isolant (1102), lesdites multiples sections de tour- 
nant de canal etant alignees auxdites multiples sec- 
tions de canaux paralleles dans lesdits au moins 
deux elements conducteurs (11 04) de sorte que les- 
dites multiples sections de canaux paralleles dans 
lesdits au moins deux elements conducteurs (1 1 04) 
sont en communication fluidique avec lesdites mul- 
tiples sections de tournant de canal dans ladite iso- 
lant et definissent en tout une configuration en la- 
cets dudit au moins seul canal d'ecoulement. 

34. Assemblage d'une plaque d'ecoulement fluidique 
d'apres la revendication 33, dans lequel lesdites 
multiples sections de canaux paralleles dans lesdits 
au moins deux elements conducteurs (1104) corn- 
portent des sections de canaux d'ecoulement a fa- 
ces ouvertes attachees par des entretoises. 

35. Assemblage d'une plaque d'ecoulement fluidique 
d'apres la revendication 30, dans lequel ladite pla- 
que d'ecoulement fluidique (1100) comporte une 
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plaque d'ecoulement fluidique bipolaire ou un pla- 
que d'ecoulement fluidique monopolaire, et dans le- 
quel lesdits multiples elements conducteurs s'eten- 
dent entre et relient electriquement une premiere 
majeure surface (402) de ladite plaque d'ecoule- 5 
ment fluidique et une seconde majeure surface de 
ladite plaque d'ecoulement fluidique. 

36. Assemblage d'une plaque d'ecoulement fluidique 
d'apres la revendication 30, dans lequel ladite eel- 10 
lule electrochimique comporte un tas de cellules 
electrochimiques ayant de multiples couches defi- 
nissant de multiples tas secondaires paralleles de 
cellules electrochimiques, et dans lequel ledit as- 
semblage de plaques d'ecoulement fluidique com- is 
porte une seule couche desdites multiples couches 

et au moins quelques plaques secondaires d'ecou- 
lement fluidiques dudit assemblage de plaques 
d'ecoulement fluidique, chacune comportant une 
partie d'un tas secondaire de cellules electrochimi- 20 
ques respectif desdits multiples tas secondaires de 
cellules electrochimiques dudit tas de cellules elec- 
trochimiques. 

37. Assemblage d'une plaque d'ecoulement fluidique 25 
d'apres la revendication 30, dans lequel ladite cel- 
lule electrochimique comporte un tas de cellules 
electrochimiques du type MEP ayant de multiples 
couches definissant de multiples tas secondaires 

de cellules electrochimiques du type MEP, et dans 30 
lequel ledit assemblage d'une plaque d'ecoulement 
fluidique comporte une seule couche desdites mul- 
tiples couches et au moins quelques plaques se- 
condaires d'ecoulement fluidiques (420) dudit as- 
semblage d'une plaque d'ecoulement fluidique, 35 
dont chacune comporte une partie d'un tas secon- 
daire respectif de cellules electrochimiques du type 
MEP dudit tas de cellules electrochimiques. 

38. Assemblage d'une plaque d'ecoulement fluidique 40 
d'apres la revendication 30, dans lequel ledit isolant 
(410) de plus inclut un orifice structurel sizue entre 

au moins deux desdits multiples elements conduc- 
teurs, ledit orifice structurel permettant au moins a 
un element structurel (360) de ladite cellule electro- 45 
chimique qu'il s'etend a travers dudit assemblage 
d'une plaque d'ecoulement fluidique entre les pla- 
ques secondaires d'ecoulement fluidiques (420). 

39. Assemblage d'une plaque d'ecoulement fluidique 50 
d'apres la revendication 30, dans lequel lesdites 
multiples plaques d'ecoulement fluidiques compor- 
tent au moins deux plaques d'ecoulement fluidiques 
alignees en rang, et dans lequel ledit au moins seul 
canal d'ecoulement (1106) communique le fluide 55 
vers ou depuis chacune desdites au moins deux 
plaques d'ecoulement fluidiques alignees dans ledit 
rang. 



40. Assemblage d'une plaque d'ecoulement fluidique 
d'apres la revendication 29, dans lequel la cellule 
electrochimique comporte un tas de cellule electro- 
chimique a pression atmospherique, et dans lequel 
chacune des plaques secondaires d'ecoulement 
fluidiques desdites multiples plaques secondaires 
d'ecoulement fluidiques epuise soit d'oxygene soit 
d'air directement dans I'atmosphere. 

41. Assemblage de cellules electrochimiques compor- 
tant 

de multiples tas secondaires de cellules elec- 
trochimiques (320) disposes parallelement et ayant 
de multiples couches, au moins quelques couches 
desdites multiples couches comportant des cou- 
ches communes entre lesdits tas secondaires de 
cellules electrochimiques; 

dans lequel une seule couche commune des- 
dites au moins quelques couches communes com- 
porte un assemblage d'une plaque d'ecoulement 
fluidique, ledit assemblage d'une plaque d'ecoule- 
ment fluidique incluant : 

(i) une plaque d'ecoulement fluidique (1100) 
ayant au moins un seul canal d'ecoulement; 

(ii) dans lequel ladite plaque d'ecoulement flui- 
dique est divisee dans de multiples plaques se- 
condaires d'ecoulement fluidiques isolees 
electriquement d'autres plaques secondaires 
d'ecoulement fluidiques desdites multiples pla- 
ques secondaires d'ecoulement fluidiques, et 
chacune des plaques secondaires d'ecoule- 
ment fluidiques comportant une partie d'un ele- 
ment respectif desdits multiples tas secondai- 
res de cellules electrochimiques dudit assem- 
blage de cellules electrochimiques; et 

(iii) ledit au moins seul canal d'ecoulement 
(1106) comporte des sections de multiples ca- 
naux paralleles, et 

(iv) lesdites sections de multiples canaux pa- 
ralleles communiquant du fluide vers et depuis 
au moins deux plaques secondaires d'ecoule- 
ment fluides de ladite plaque d'ecoulement flui- 
dique (1100). 

42. Assemblage de cellules electrochimiques d'apres 
la revendication 41 , dans lequel chacun des tas se- 
condaires de cellules electrochimiques desdits mul- 
tiples tas secondaires de cellules electrochimiques 
disposes parallelement comportent une cellule 
electrochimique du type MEP. 

43. Assemblage de cellules electrochimiques d'apres 
la revendication 41 comportant de plus une premie- 
re plaque de fin et une seconde plaque de fin, ledits 
multiples tas de cellules electrochimiques paralle- 
les etant disposees entre ladite premiere plaque de 
fin et ladite seconde plaque de fin, et dans lequel 
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ladite premiere plaque de fin et ladite seconde pla- 
que de fin incluent des conducteurs electriques 
pour connecter electriquement en serie lesdits mul- 
tiples tas secondares de cellules electrochimiques 
paralleles. 5 

44. Assemblage de cellules electrochimiques d'apres 
la revendication 43, dans lequel ladite plaque 
d'ecoulement fluidique (1100) comporte un isolant 
(1102) avec de multiples elements conducteurs 10 
(1104) y disposes, chacune des plaques secondai- 

res d'ecoulement fluidiques comportant un element 
different desdits multiples elements conducteurs et 
dans lequel ledit isolant (1 1 02) isole electriquement 
chacun des elements conducteurs (1104) d'autres is 
elements conducteurs de la plaque d'ecoulement 
fluidique (1100). 

45. Assemblage de cellules electrochimiques d'apres 

la revendication 44, dans lequel ledit au moins seul 20 
canal d'ecoulement (1106) est situe partiellement 
dans ledit isolant (1102) et partiellement dans au 
moins deux elements conducteurs (1104) desdits 
multiples elements conducteurs. 

25 

46. Assemblage de cellules electrochimiques d'apres 
la revendication 45, dans lequel ledit au moins seul 
canal d'ecoulement (1106) comporte de multiples 
sections de tournant de canal dans ledit isolant 
(1102), lesdites multiples sections de tournant de 30 
canal etant alignees auxdites multiples sections de 
canaux paralleles dans ledit element conducteur de 
sorte que lesdites multiples sections de canaux pa- 
ralleles dans ledit element conducteur (1104) sont 

en communication fluidique avec lesdites multiples 35 
sections de tournant de canal dans ladite matiere 
conductive (1104) et definissent en tout une confi- 
guration en lacets dudit au moins seul canal d'ecou- 
lement (1106). 

40 

47. Assemblage de cellules electrochimiques d'apres 
la revendication 25, dans lequel lesdites multiples 
sections de canaux paralleles dans ledit au moins 
seul element conducteur comportent des sections 

de canaux d'ecoulement a faces ouvertes atta- 45 
chees par des entretoises. 

48. Assemblage de cellules electrochimiques d'apres 
la revendication 47, dans lequel ladite plaque 
d'ecoulement fluidique (1 1 00) comporte une plaque so 
d'ecoulement fluidique bipolaire ou un plaque 
d'ecoulement fluidique monopolaire, et dans lequel 
lesdits multiples elements conducteurs (1104) 
s'etendent entre et relient electriquement une pre- 
miere majeure surface de ladite plaque d'ecoule- 55 
ment fluidique (1 1 00) et une seconde majeure sur- 
face de ladite plaque d'ecoulement fluidique (1 1 00). 



49. Assemblage de cellules electrochimiques d'apres 
la revendication 44, dans lequel ledit assemblage 
ce cellules electrochimiques comporte une pluralite 
de tubulures fluidiques, et dans lequel au moins une 
seule tubulure fluidique de ladite pluralite de tubu- 
lures fluidiques s'etend dans ledit assemblage de 
cellules electrochimiques parallelement avec les- 
dits tas secondaires de cellules electrochimiques et 
est dispose entre au moins deux tas secondaires 
de cellules electrochimiques dudit assemblage de 
cellules electrochimiques. 

50. Tas de cellules electrochimiques comportant 

de multiples couches disposees entre une 
premiere plaque (302) et une seconde plaque 
(304), lesdites multiples couches definissant de 
multiples tas secondaires de cellules electrochimi- 
ques (320) deplaces lateralemeni ; 

au moins quelques couches desdites multi- 
ples couches etant communes avec au moins deux 
tas secondaires desdits multiples tas secondaires 
de cellules electrochimiques paralleles ; 

lesdites au moins quelques couches commu- 
nes comportent un assemblage de plaques d'ecou- 
lement fluidique (503) et un assemblage d'electrode 
a membrane ; 

ledit assemblage de plaques d'ecoulement 
fluidique (503) comporte un isolant (41 0) avec de 
multiples plaques secondaires conducteures (420) 
y disposees, dans lequel ledit isolant isole electri- 
quement lesdites plaques secondaires conducteu- 
res dans ledit assemblage de plaques d'ecoule- 
ment fluidiques ; et 

d'adhesif non-conducteur entre ledit isolant 
(410) dudit assemblage de plaques d'ecoulement 
fluidiques et ledit assemblage d'electrodes a 
membrane . 

51. Tas de cellules electrochimiques d'apres la reven- 
dication 50, dans lequel desdites au moins quel- 
ques couches comportant lesdites couches com- 
munes, chacune contient un trou de tubulure dont 
le perimetre constitue une section d'une tubulure 
fluidique du tas de cellules electrochimiques, ledit 
trou de tubulure etant dispose entre lesdits au 
moins deux tas secondaires communs a ladite cou- 
che et ladite tubulure fluidique qui est dispose a I'in- 
terieur dudit tas de cellules electrochimiques entre 
lesdits tas secondaires de cellules electrochimi- 
ques lateralement deplaces. 

52. Tas de cellules electrochimiques d'apres la reven- 
dication 50 comportant de plus au moins un mem- 
bre structurel (360) s'etendant dans ledit tas de cel- 
lules electrochimiques entre au moins deux tas se- 
condaires (320) desdits multiples tas secondaires 
de cellules electrochimiques paralleles, ledit mem- 
bre structurel facilitant I'application de la force de 
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pression audit tas de cellules electrochimiques. 

53. Tas de cellules electrochimiques d'apres la reven- 
dication 50, dans lequel ladite premiere plaque de 

fin (302) et ladite seconde plaque de fin (310) in- 5 
cluent des conducteurs electriques (31 0) pour con- 
necter electriquement lesdits multiples tas secon- 
dares de cellules electrochimiques paralleles 
(320). 

10 

54. Tas de cellules electrochimiques d'apres la reven- 
dication 50, dans lequel au moins quelques cou- 
ches desdites multiples couches sont dedicacees a 
seulement un seul tas secondaire de cellules elec- 
trochimiques (320) desdits multiples tas secondai- 15 
res de cellules electrochimiques. 

55. Tas de cellules electrochimiques d'apres la reven- 
dication 41 , dans lequel lesdites au moins quelques 
couches dedicacees component des couches a dif- 20 
fusion gazeuse (CDG) (510), au moins une seul 
CDG pour un seul tas secondaire de cellules elec- 
trochimiques (320) etant intercale entre ledit as- 
semblage de plaques d'ecoulementfluidiques com- 
mun et ledit assemblage d'electrodes a membrane 25 
commun. 

56. Tas de cellules electrochimiques d'apres la reven- 
dication 50, dans lequel ledit assemblage d'electro- 
des a membrane (503) indue de multiples regions 30 
de catalyseurs (504) appliquees a chacune des sur- 
faces principaux d'une couche electrolyte solide 
(502), lesdites multiples regions de catalyseur sur 
chacune des surfaces pricipaux etant deplacees la- 
teralement sur ladite surface principale, et dans le- 35 
quel ledit tas de cellules electrochimiques comporte 

de plus un adhesif conducteur dispose entre lesdi- 
tes plaques secondaires conducteures dudit as- 
semblage de plaques d'ecoulement fluidiques et au 
moins quelques regions de catalyseur dudit assem- 40 
blage d'electrodes a membrane. 
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